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Introduction

The time when the fetus grows in the womb Is the most
Important phase in human life, because this can impact
health, not only in the early life but also throughout life.
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Anemia among Cambodian women is still

the most concerns, CDHS 2014

44
37
35
10
7
Total Mild Moderate Severe

B CDHS 2005 B CDHS 2010 ﬁt m gLﬁ_ﬂ rjj
ahaemia

Cambodia Demographic and Health Survey, 2014

> Anemia - 45% of Cambodian women

» The prevalence is higher among rural
women (47%) than urban women
(39%)

45
» Anemia prevalence is higher among
38 women who smoke (52%) than among
women who do not smoke (45%)
» 49% of women had received iron/folate
7

supplements in the six week period
following the delivery

percentage

» 94% of PW reported that they had taken
iron tablets and 76% indicated that they
took the supplements for 90days or more as

1 o0 o recommended.

72% of women age 15-49 took deworming

medication during their pregnancy (>20 weeks) 10
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oocyte/embryo
» Glucose, energy > Epigenetic » Epigenetic > Stunting
substrates modifications and modifications and gene » Impaired
» Micronutrients: folate, gene expression expression changes neurodevelopment
B12, B6, etc. changes » Altered fetal growth » Obesity
» Macronutrient balance » Altered intracellular rate » Cardiovascular and
> Metabolic status signaling » Altered setting of metabolic disorders
» Metabolic stress neuroendocrine axis
» Apoptosis » Abnormal birth weight
> Altered cell
differentiation and
proliferation




Fetal Programming

‘Supply-line’ to the fetus

Mother's diet and nutrient
stores

‘ Mother’s ability to mobilise and

Uterine blood flow

raEpost hulrients Placental structure and function

\ Mother unable to supply nutrients to satisfy fetal demand

FETAL UNDERNUTRITION
Inadeguate Adaptationto
‘building blocks’ reduce demand
P | o It
el e / ~
Kidneys Liver Pancreas Muscle, Brain HPA axis
. Fat Bone fr ;rh B
% ? *a“
Reduzed nephran Altered ronation Ji pealls Musele and bane Appatite centres T Cortizal
numbers 4 Insulin sensitivity 4 Insulin secretion 4+ Fat Leptin resistance Early maturation

Je 1GF-1

i oy i
é H‘fperlipidemia’} Central
" Hypertension .~

J Insulin sensitivity

R — R —
- - L .

Insulin =~ ™
obesity ‘. resistance ./
Type 2 Diabetes MOWSH? and
Coronary heart disease Inactivity

Permanent structural changes
e Organ exposure to sub-
optional nutrient/hormone
levels could permanently
alter structure/ function of
tissue
Epigenetic programming of
gene expression
* Persistent alteration in
epigenetic modification
leading to changes in gene
expression
Accelerated cellular aging
e Oxidative stress may lead to
molecular damage resulting
in cellular senescence
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Stunted
undemaurished
maother

Impaired fotal
nutrition

Impaired fatal
development and
low birthweidighit

Long-term effects

¥ | Musclemass
¥ 4 Insulin resistance

If maternal under-nutrition and poor
fetal development recur across
generations (left-hand circle), the
children are at risk of developing adult
cardio-metabolic disease, especially if
they become overweight or obese
post-natally (‘small becoming big’).

weight gain adiposity

Undermaurished
infant and child

‘Small
becoming
blg’

Childhood

Womes

Excess

Long-term effects o

U Insulin resistance
¥ 4 Lipids

b Inflammation

¥ [Diabetes and CYWD

Caroline H. D. Fall. Indian J Pediatr DOI
10.1007/512098-012-0834-5

Macrosomia

Inter-generational Fetal Programming

Alteredfuels to
the feius
Gestational
diabesity
Insulin resistance
In pregnancy

If the child is a female, she is at risk of
becoming diabetic in pregnancy, leading to
fuel-mediated teratogenesis, and exposing
the fetus to another route to later cardio-

metabolic risk (right-hand circle).
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From 1975 to 2016, mean BMI increased globally.

Females, 1975 Females, 2016
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NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis
of 2416 population-based measurement studies in 128-9 million children, adolescents, and adults. Lancet. 2017 Dec 16;390(10113):2627-2642.

Obesity in Pregnant Women

Risk for mothers

* Gestational
diabetes

* Preeclampsia

* Sleep apnea

Risk for babies
* Pregnancy loss
 Still birth

e Birth defects
e Preterm births
* Macrosomia

https://www.acog.org/Patients/FAQ
s/Obesity-and-Pregnancy
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Infants at Risk of Later Life NCDs

Obesogenic Maternal Maternal
Environment GDM Obesity

G o

LGA SGA Preterm

”

(‘ ¥ ‘.“(‘,L, ”
y ,!:‘f‘\:\ .; g

Large Increased Unbalanced Stuning, Wasting
At 1yr Adiposity Growth 0-12 mo & malnutrition

INCREASED RISK : (CHILDHOOD) OBESITY, CARDIO-METABOLIC DISEASE, NEUROLOGICAL DISEASE
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i AEdiiniemn
Pregnancy —————»
Critical periods for development of embryo, ® mﬁnjﬁﬁﬁéﬁmﬂmhﬁmﬁﬂ
fetal organs, and tissues AN '
Infant @ , 5 v o R
' . : e Post delivery gamamutuies Sanudin
Appropriate gestational weight gain 1
Mother [ PRIOpINED g > weight loss ¥
| E—
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Interpregnancy interval = 2 years

General issues: Age at conception, energy balance, obesity,
chronic disease, and infectious disease risk management

Figure 5 Examples of key nutritional issues for mather and baby through different stages of pregnancy.
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IRON RICH FOODS
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Soybean Oatmeal Raisins Eggs Shell Fish

¢ O Q ‘u rain Brea e ea icken an r een
0 ANENESGI s il PO =l
> F;[ﬁﬁ mmiﬁiﬁ Slmﬁﬂiﬂﬁlﬁiﬂﬁ Age Male  Female Pregnancy Lactation
> mimiﬁﬁimﬁ@ﬁ gﬁgz’[ﬁlﬁﬂiﬂﬁ Birth to 6 months 0.27 mg* 0.27 mg*
. ) ' . 7-12 months 11mg 1lmg
> MAUSWRUUIMAIHRIAGRINN |1 e Tng Tmg
186 4-8 years 10mg 10 mg
O O NESSin: g 913 years Bmg  8mg
<=' o 14-18 years I1mg 15mg 2Img  10mg
> ST ERIM M NG
19-50 years §mg 18 mg 27 mg 9mg
> JUIRUYSINT SUMIHATZISISSIANMN  |51: jears 8mg  8mg
* Adequate Intake (AI)
HOW MUCH IRON D0 NIH Office of Dietary Supplements
I need if | am pregnant https://ods.od.nih.gov/factsheets/Iron-HealthProfessional/

(accessed: Sept 2015)
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AHYUAG ABSMNREIMIGYM 50%
MRC Vitamin Research Group, Lancet 1991

Reference: Acs S et al, Birth Defects Res A Clin Mol, 2005, Decl.
Reference: Grosse SD et al. Birth Defects Res A Clin Mol Teratol. 2007 Nov; 79(11): 737-42
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NIH Office of Dietary Supplements
(https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/ )
accessed: Sept 2015
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Table 1: Recommended Dietary Allowances (RDAs) for

Calcium [1]

Age - Male Female Pregnant Lactating
0—6 months* 200 mg 200 mg

7-12 months* 260 mg 260 mg

1-3 years 700 mg 700 mg

4-8 years 1,000 mg 1,000 mg

9-13 years 1,300 mg 1,300 mg

14-18 years 1,300 mg 1,300 mg 1,300 mg 1,300 mg
19-50 years 1,000 mg 1,000 mg 1,000 mg 1,000 mg
51-70 years 1,000 mg 1,200 mg

71+ years 1,200 mg 1,200 mg

* Adequate Intake (AI)



https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/
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v Skin

v Immunity
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Excellent Sources (mg)

W.% -

1080 729 33,68/
2408 |

High in omega-3

High in omega-6

Dl;IA ALA*

<
salmon flaxseed
herring olive oil
sardines avocados
eggs almonds
walnuts
seeds

%* alpha-linolenic acid, from whic

h

l

vegetable oil
canola oil
safflower oil
€ggs

meat

dairy products

we make DHA 37




Key Vitamins and Minerals During

Pregnancy
Why You and
Amount) Your Baby Need It Best Sources
Calcium Builds strong bones Milk, cheese, yogurt, sardines, green
(1300 mg for ages and teeth leafy vegetables

1418 years; 1,000 mg
for ages 19-50 years)

Iron Helps red blood cells Lean red meat, poultry, fish, dried beans
(27 mg) deliver oxygen to your | and peas, iron-fortified cereals,
baby prune juice
Vitamin A Forms healthy skinand | Carrots, green leafy vegetables,
(750 micrograms for | eyesight; helps with sweet potatoes
ages 14-18 years; bone growth

770 micrograms for
ages 19-50 years)

Vitamin C

(80 mg for ages
1418 years; 85 mg
for ages 19-50 years)

Promotes healthy
gums, teeth, and bones

Citrus fruit, broccoli, tomatoes,
strawberries

o



Key Vitamins and Minerals During Pregnancy

Vitamin D Builds your baby's Sunlight, fortified milk, fatty fish such as
(600 international bones and teeth; salmon and sardines
units) helps promote healthy

eyesight and skin
Vitamin B, Helps form red blood | Beef, liver, pork, ham, whole-grain
(19 mg) cells; helps body use cereals, bananas

protein, fat, and

carbohydrates
Vitamin By, Maintains nervous Meat, fish, poultry, milk (vegetarians
(2.6 micrograms) system; needed to should take a supplement)

form red blood cells
Folic acid Helps prevent birth Green leafy vegetables, orange juice,
(600 micrograms) defects of the brain beans, fortified cereals, enriched

and spine and supports | bread and pasta, nuts
the general growth and
development of the
fetus and placenta




Chances Of Getting Pregnant

‘l’ Foods Which Can Improve Your
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Recommendation

Towards an even healthier diet and achieve the following
before, during, and after pregnancy :

* |deal pre-pregnancy weight

Increase intake nuts and fatty fish, olive oil, fiber
Recommendation fruits and vegetable high intake

Reduce intake salt (sodium), moderate red wine or beer, red meat
and processed meat, carbohydrate and sweet drink

Avoid smoking/ second hand smoke exposure

Manage stress well

* |deal gestational weight gain

* Exclusive breast feeding for the first 6 months and the right
food to the right time
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