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* The 1,000 days between a woman’s pregnancy and her child’s 2"

birthday offer a unique window of opportunity to shape healthier and
more prosperous futures.

* The right nutrition during this 1,000 day window can have a profound
impact on a child’s ability to grow, learn, and rise out of poverty. It can
also shape a society’s long-term health, stability and prosperity.
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Environmental influences that impair growth and development in early life may be risk factors for ischaemic heart disease. To test this hypothesis, 5654
men born during 1911-30 were traced. They were born in six districts of Hertfordshire, England, and their weights in infancy were recorded. 92-4% were
breast fed. WMen with the lowest weights at birth and at one year had the highest death rates from ischaemic heart disease. The standardised mortality
ratios fell from 111 in men who weighed 18 pounds (8-2 kg) or less at one yearto 42 inthose who weighed 27 pounds (12-3 ka) or more. Measures that
promote prenatal and postnatal growth may reduce deaths from ischasmic heart disease. Promotion of postnatal growth may be especially important in

boys who weigh below 7-5 pounds (3-4 kqg) at birth.
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Nutrition and Global Health

4 > Nutrition and Global Health > Faculty Projects > Research Projects > Maternal and Child Health > Predictors and consequences of gestational weight gain in low- and middle-income countries (LMICs)
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Search fs sector ﬂ Predictors and consequences of gestational weight gain in low- and
middle-income countries (LMICs) settings (2/20/2019 - 07/31/2022)

Faculty Projects The project will examine the impact of gestational weight gain (GWG) as a determinant of pregnancy outcomes in

Welcome

Events the context of LMICs using pregnancy cohorts in the GHAP datasets and others. Secondary data analyses will be
Concentration

Reld Experiance GWG, (1ii) evaluate impact of nutritional interventions on GWG and (iv) examine the risk relationships between
GWG and adverse pregnancy outcomes. These outcomes include perinatal mortality, low birth weight, preterm

birth and small-for-gestational age.
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Brain and neurocognitive development
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Depicts approximate timelines for experience-dependent synaptic development:

se====== Visual and auditory cortex (seeing/hearing); = = =  Angular gyrus/Broca’s area (language and speech);

o = e == Prefrontal cortex (higher cognitive functions)
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Figure 1. Visual representation of brain development timeline in humans from in utero up to adulthood.




Human Brain Development
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LCPUFA: long-chain polyunsaturated fatty acid; LA: linoleic acid; ALA: alpha-linolenic acid; DHA: docosahexanoic acid; 1Q: intel-

ligence quotient; ASD: autism spectrum disorder; ADD: attention deficit disorder; GBA: Gut-Brain Axis

Figure 2. Functions and effect of some nutrients on brain and neuronal development. It also includes pre-and probiotics

and tryptophan-based interactions through the gut brain axis.
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OBJECTIVES

The objectives are to evalu-
ate: 1) The adequacy of selected dietary micronutrient
intake among pregnant women; 2) The association of the
following maternal nutritional factors on infant’s birth
weight defined in terms of macrosomia and LBW: pre-
pregnancy body mass index (BMI), and GWG; 3) Mater-
nal food group intake; and 4) Selected co-morbidities
during pregnancy with the infant’s birth weight, such as
maternal high blood glucose and high blood pressure.




Table 2 Inclusion and exclusion criteria

Inclusion Criteria

Exclusion Criteria

Quantitative studies
Human studies

Scholarly paper

Published between 1972 and 2021

Native and English language

Review articles
Animal studies

Study conducted
outside Malaysia
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Fig. 1 PRISMA Flowchart showing the results of search strategy and inclusion and exclusion of articles




Maternal Micronutrient Intake Fetal Macrosomia Low Birth Weight

Calcium High Pre-pregnancy BMI Low pre-pregnancy BMI
Iron High Gestational Weight Gain Inadequate GWG
Vitamin D High Blood Pressure Confectionaries and
Folic Acid Condiments

Niacin High Blood Pressure




Affected adult:
interventions
have limited

effect

Adult:
Screening may
be too late to
reduce risk

Human
reproductive
cycle

Heritable
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epigenetic and Mother & Infant:
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Detrimental effects of
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Reduced capacity
to care for baby

Elderly
malnourished

Inadequate food,
health and care »

Woman
malnourished

Pregnancy
low weight gain

\

Higher maternal
mortality

Inadequate food,
health and care

Maternal and Child Nutrition (The vicious cycle)

Higher Impaired
mortality mental
rate development

Baby Increased risk of
low birthweight

adult chronic disease

Untimely weaning

Inadequate

Frequent infections
catch-up growth

Inadequate food,

Inadequate healthand care

fetal nutrition

Adolescent Child
stunted stunted

v v

Reduced Reduced
mental capacity mental capacity

Inadequate food,
healthand care

Source: Adapted from the ACC/SCN-appointed Commission on the Nutrition Challenges of the 21st Century.

(2000)
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To assess the
effect of maternal
Nnutrition on birth

and health
outcomes

Maternal
Nnutrition/
Nnutritional status
and its outcome to
mothers, infants
and young children

Maternal
gestational weight
gain and outcome
to mothers, birth,
infants and young

children

Maternal
gestational
diabetes mellitus
and outcome to
mothers, infants
and young children

To determine
Nnutritional status of
infants and young
children

The impact
of IYC nutritional
status on growth
and development

The impact of
feeding practices
and dietary adequacy
on IYC nutritional
status and health
outcomes

IYC feeding
practices of children
with special needs
and marginalised
groups (single
mothers, homeless,
hard-core and urban
poor)

The impact of
pPparental lifestyle on
birth and infant
outcomes

To strengthen
implementation/
service delivery

Evaluation of
current strategies/
programmes/
policies for
mothers

Evaluation of
current strategies/
programmes/
policies for infants
and young
children

To develop and
strengthen strategies/
programmes/ policies on
maternal, infant and
yvoung child nutrition

Development of
strategies/ programmes/
policies on maternal and

IYC nutrition

Evaluation of
strategies/ programmes/
policies on maternal,
infant and vyoung child
Nnutrition




Nutrition Division, MoH activities

l MATERNAL NUTRITION

| | |
Weight Management for Preventionand Control of Maternal Nutrition
Pregnant Mothers Micronutrient Deficiencies Advocacy

Monitoring of Gestational Food Fortification Prevention And Advocacy on healthy eating for
Weight Gain (GWG) in Health Initiatives Control Of Iron Women of Reproductive Age
Clinics (Iron, Folic Acid & lodine) Deficiency Anaemia (WRA) and Pregnant Mother

¥ 3y 3 3

p— . Activities: Activities:
i\c[t\ln\”t'?:: ) FGWG ?ctlxjvrl‘ti\i/eesrzsalsalt 1. Supplementationiron & 1. Advocate through digital
. Monitoring o - Vel EA miadia
2. Nutrition Iodization _ 2. Monitoring of Hb level at . Cooking demonstration
counselling, group (ZEOnzfg)rcement EPE 36 weeks of gestation in health clinic

session 5 Wheat Flour 3. Nutrition Counselling, : TaIk/SFemlnar
Fortification Initiative group session and . Technical Inpgt to other
cooking demo. related agencies




Stunting and Internet User- Malaysia

Stunting is the most common type
of child malnutrition.

of children under 5 years of age
22 % are stunted in Malaysia

(NHMS, 2019)

900, !Nternetusers
(Department of Statistics Malaysia, 2020)




The accessibility of
mobile health makes it
a convenient and
viable platform to
overcome challenges

In healthcare delivery

(Labrique et.al, 2013)
—

Have shown potentia
In changing health
behaviors - but much
of the evidence has
been from developed
countries

mHealth

Current conventional
approaches were less likely
to be successful in
preventing the increase of
stunting among childreg

Found to improve
health outcomes
and/or behavior at

a lower cost (ai
Cole-Lewis & Bernhardt, 2015)




What we talk about when

we talk about

Digital
health

Consumer mobile apps
provided information about
COVID-19, tracked symptoms,
provided home fitness programs

Health system disease
management apps
enabled remote
patient monitoring %@
outside traditional
healthcare settings

Care team email
and text messages
helped patients @
communicate with ',
their care team
while at home

Web-based
interactive programs
delivered digital care ;@
programs, physical
therapy, CBT programs \
for insomnia and other

therapeutic
interventions

Personal health
records
were more accessible

than ever online, facilitating

care continuity

Source: IQVIA Institute, Jun 2021

Digital therapeutics
delivered interventions through
software for select conditions

Patient receiving
care at home

= B

Telemedicine and
virtual physician visits
supported remote clinician
contact and care

Consumer wearables
monitored activity
and various digital

biomarkers of health

Connected
biometric sensors
tracked vitals including
oxygen saturation
and helped patients
self-monitor

captured skin
lesions and other
health images and

enable remote
patient exams via

telemedicine

Clinical trial tools
collected patient
information and enabled
virtual trials or trials
with virtual elements

In-home connected
virtual assistants
were still little used but can guide
patients to health information,
office numbers and EHR data,
or push reminders




Evidence on Digital Health Progression of global digital

Trends in the past decade health trends

Exhibit 26: Cumulative Number of Published Digital Health Efficacy Studies and Percentage of Meta-analyses Literature is grOWing

and Systematic Reviews

2,500 14%
Evidence now support
2,000 g g o g
inclusion of digital health
- tools in treatment
guidelines .
1,000
539 Independent
500 | 0% 393 e .
182 264 organizations continue to
58 87 129 . L1 .
: 2 . e e e = mE W highlight need for high-
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 quality evidence
- Systematic review or critically appraised topics Randomized controlled trial
@ \cta-analysis Observational study

= |\leta-analyses and systematic reviews percent of total

Source: AppScript Clinical Evidence Database, Jan 2021

Notes: Only includes studies that evaluated the interventional value of a digital health solution (mobile or web app, connected device, or other mobile
intervention such as texting) on patient outcomes such as activity levels, lab results, or healthcare resource utilization. ‘Observational Study’ includes all trials
examining the interventional value or impact of an app excluded from the other three categories regardless of design.




Health a PPS Progression of global digital

Cyclical global trends in health apps: where are we now? health trends

Peak — Contraction - Trough — Expansion

Exhibit 4: The Release and Removal of Health Apps from Stores Over Time

140
These data alone will not reflect 756 114.9
the dynamics in 2020 and 2021. 106.4
100
S
=
S, 80
0
3 49%
Among apps pulled from app i 60 :
stores, 51% had under 100 9 I
downloads.
16.6
20
H B
0 — | I .
Developers not onIy need to build 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
apps but also create a plan to @ ~ops currently available Apps no longer in store =@= Percent attrition by year
drive uptake and differentiate
from the noise. Source: 42 Matters, Jun 2021 and Jul 2017; Mevvy, Jun 2015; IQVIA AppScript App Database, Jun 2021; IQVIA Institute, Jun 2021

Notes: Includes digital health apps that are publicly available to consumers and categorized as Health & Fitness or Medical.
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Effectiveness of weekly cell phone ® e
counselling calls and daily text messages to
improve breastfeeding indicators
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A two arm, hospital-based

Methodolo Randomiy assigned
gy Assessment of:
i Sociodemographic & health status
I i . Int t |
pilot study in Nagpur, India
Women in their third

. _ 3rd trimester (Visit 1 Maternal illness, routine  of
trimester (32'36 weeks), n= breastfeeding advice & breast

1037 mother-infant dyads

Intervention group: 1x/week 3 trimester (Visit 2) Information  of  birth, infants’

of phone counselling call & anthropometry, breastfeeding
daily text messages + Routine initiation, pre-lacteal feeding rate,

i maternal/infant ilinesses
healthcare services Within 24 hrs delivery (Visit 3)

Control  group: Routine Infants’ anthropometry,

. breastfeeding  practices, infant
healthcare services immunization and initiation of

complementary feeding

examination

Week 6,10 & 14 weeks, 6 months,
a week after 6 months (Visit
4,5,6,7,8)

Programme satisfaction




Authors’s conclusion

* Lactation counselling using cell phones proved to be a very useful tool for
frequent and sustained support to pregnant and lactating mothers.

* This intervention can be successfully implemented in low resource settings by
training nurse midwives who can potentially communicate with large number of
beneficiaries.

* |t needs further evaluation prior to scale up and incorporation into the public as
well as private health systems.




DEVELOPMENT AND EFFECTIVENESS OF A MOBILE
HEALTH BASED EDUCATION INTERVENTION ON
MATERNAL, INFANT AND YOUNG CHILD
NUTRITION TO PREVENT STUNTING
IN KELANTAN

Ministry of Health Malaysia

Nutrition Division
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Take Home Messages

Healthy maternal nutrition is important to ensure a
healthy infant growth and development.

Sufficient information are available to highlight
nutritional area that needs attention

It is timely for researchers and stakeholders to
develop innovative and effective intervention for
mental and infant nutrition improvement




UNIVERSITI
SAINS
MALAYSIA

Thank You Very Much...

Prof. Dr. Hamid Jan
Email: hamidjan@usm.my =
Tel: +6012-6456477

=




