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LIFE COURSE VIEW OF A HEALTH SERVICE FOR WOMEN

v Control of fertility and 
sexual health

ü Healthy pregnancy and 
childbirth

o Prompt, effective healthcare 
across the life course

q Prevention of disease

What women seek from healthcare

o Paediatric and 
adolescent 
gynaecology

o Reproductive medicine o Specialist gynaecology

o Gynaecology cancer

o Chronic disease 
care

o Specialist 
urogynaecology

o Community 
gynaeocology

o Management 
of menopause

v Psychosexual 
counselling

v Contraception

v Sexual health

ü Neonatology
ü Fetal medicine
ü High risk obstetrics
ü Assisted conception

ü Preconception care
ü Antenatal care

v Initial investigation of subfertility q Familial cancer 
genetics

q Gynaecology cancer screening

q Chronic cancer screening

Specialist services Core services

PUBERTY MENOPAUSE
AGE
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Nutrition DuringPregnancy

• The requirement for nearly all nutrients increases during pregnancy

• Select foods high in nutrient density

• Pay attention to intakes of:
• Macronutrients (energy)
• Micronutrients
• Fluids
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Maternal Malnutrition and 
Pregnancy  Outcome

• Severe nutritional deprivation (Netherlands 1944–45) – overall  data
• Birth weight significantly influenced by starvation
• Perinatal mortality rate not affected
• No increase incidence of malformation
• In healthy women, state of near starvation is needed to affect

pregnancy outcome
• Severe nutritional deprivation (Netherlands 1944–46)
• Periconception: Decreased fertility, increased neural tube  defect
• 1st/2nd trimester: Increased stillbirths, preterm births, early

newborn deaths
• 3rd trimester: Low birth weight, small for gestational age,  preterm birth

Cunningham et al 1997; Susser and Stein 1994.
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Fetus
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Vitamins & minerals  
pregnancy considerations

• Micronutrient requirements  during pregnancy
• Deficiencies can exist due to
• Losses
• Malabsorbtion
• Inadequate intake
• Ignorance about prenatal nutrition
• Dietary taboos
• Pregnancy physiological changes can be aggravated by  undernutrition 

leading to micronutrient deficiency  states

6
MYS-03/07H21/20061



Macronutrients

• Energy
• Second and third trimesters: add 350−450 calories/day
• Maximize nutrient density
• Safe and physician-approved program of regular moderate physical 

activity
• Proteins and carbohydrates
• 1.1 gm/kg body weight/day of protein
• 175 grams/day minimum of carbohydrates
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Macronutrients (cont.)

• Fat
• Same percentage of calories as in non-pregnancy
• Limit saturated fat; avoid trans fats
• Fat helps newborn regulate body temperature
• Omega-3 polyunsaturated fatty acid docosahexaenoic acid (DHA) is 

critical for  neurologic and eye development
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Micronutrients

Micronutrients that are most critical during pregnancy includes

• Folate
• Vitamin B12
• Vitamin C
• Vitamin A
• Vitamin D

• Calcium
• Iron
• Zinc
• Sodium
• Iodine
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RDA’s in pregnancy

Nutrients Percentage á over non-pregnant  
state (%)

Calcium 140-160
Iron 180-450
Zinc 43
Iodine 33
Selenium 26
Vitamin A 20
Vitamin D 300
Vitamin C 67
Folate 118-176 10
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Non-pregnant 2200kcals

First trimester 2300kcals

2nd and 3rd trimester 2500kcals

Lactating 2600kcals

RDA Recommendations

11
MYS-03/07H21/20061



Trimester Increase daily energy

First 100kcal

Second 300kcal

Third 300kcal

Recommended daily energy intake in pregnancy
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WEIGHT GAIN DURING
PREGNANCY
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Diet inpregnancy

• Protein 20%
• Fat 30%
• CHO 50%
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Maternal Malnutrition andPregnancy  
Outcome (continued)

• Dietary restriction trials in pregnant women
• High weight for height or high weight gain
• Inconclusive results to demonstrate or exclude effect on fetal growth or 

any significant effect  on other outcomes
• Mixed result with nutritional supplementation trials
• High protein: No evidence of benefit on fetal growth
• Balanced protein and energy: minimal increase in average birth weight 

(~30 g) and small  decrease in incidence of small for gestational age 
newborns
• Women manifesting nutritional deficits can benefit from a 

balanced energy/protein  supplementation

Enkin et al 2000; de Onis, Villar and Gülmezoglu 1998.
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Fetal Programming and FutureHealth  
Consequences
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Pregnancy issues – First Trimester

• 50% nausea and vomiting, 25% nausea only, 25 % no symptoms
• Worse in multiple pregnancy and molar pregnancy
• In severe cases dehydration and acidosis
• Treatment mild acupressure, ginger
• Moderate maxolon, Phenergan
• Severe iv hydration, hyperalimentation, iv drugs including Zofran ,

steroids, intravenous multivitamins
• Usually improves in the second trimester
• Acute sense of smell and altered taste – beware of loss of taste and

smell in the Covid era
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Pregnancy issues – Second trimester
• Anemia – nutritional ( watch out for bleeding problems and 

thalassemia, restless leg syndrome, fatigue etc)
• Use of bovine lactoferrin (anemia, anemia due to inflammation , Minor 

thal etc ( Lepanto et al Front Imm 2018 ,21 sept)
• Preeclampsia – Aspirin before 16 weeks taken at night after 930 pm. 

Also Calcium 1000mg and Vitamin D 800iu
• Gestational diabetes –diet,  probiotics , Inositol & Lapoic acid ( 

especially in PCOS)
• Reflux esophagitis – Diet, Gaviscon Advance , Proton Pump Inhibitors
• Preterm labour – low dose aspirin , DHA
• Folic acid and prevention of CHD & Limb reduction defects. High blood 

folate and increase incidence of autism spectrum disorder.
• Low Vitamin D and COVID 19
.Low-dose aspirin for the prevention of preterm delivery in nulliparous women with a singleton pregnancy (ASPIRIN): a randomised, double-blind, placebo-controlled trial

Matthew K Hoffman 1, Shivaprasad S Goudar 2, Bhalachandra S Kodkany 2, Mrityunjay Metgud
Cardiovasc Diagn Ther 2019 Oct;9(Suppl 2):S424-S433.
Folate supplementation for prevention of congenital heart defects and low birth weight: an update
Rima Obeid 1, Wolfgang Holzgreve 2, Klaus Pietrzik 3

Lancet 2020 Jan 25;395(10220):285-293
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Vitamin D in pregnancy
• Bone metabolism
• ART and early pregnancy loss
• Improve follicle development 

in PCOS
• Higher incidence of live birth
• Decrease risk of Pre eclampsia
• Gestational diabetes 

decreased
• Low birth weight less likely
• Increase immunity if infected 

with COVID 19

Supplementing pregnant women with 
vitamin D alone probably reduces the 
risk of pre-eclampsia, gestational 
diabetes, low birthweight and the risk 
of severe postpartum haemorrhage. 
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Pregnancy issues – Third trimester/ Labour

• Constipation – High fibre , Duphalac ( figs)

• Aches and pains - Stretching exercises

• Labour eat till about 4-5 cm dilated easily digested low fat diet 
(porridge , soup)

• Adequate hydration – decreases acidosis – fetal distress . More energy 
to push
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The fetal insulin hypothesis and risk of metabolic disease

Mericq, V. et al. (2016) Long-term metabolic risk among children born premature or small for gestational age
Nat. Rev. Endocrinol. doi:10.1038/nrendo.2016.127
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DOHAD
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MaternalNutrition Restriction and Insulin Resistance
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Maternal Nutrition and the developing brain

Structure and 
Formation:
Folic acid
Choline
Protein
LCPUFA
MFGM
Vitamin B 12
Zinc
Vitamin D? Neural 

Transmission:
Choline
Copper
Protein
Vitamin B 6
Taurine
Zinc
MFGM

Myelination & 
Synaptogenesis
Protein
MFGM
LCPUFA
Copper
Iron
Choline
Iodine

Eye health
Lutein
DHA
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Timing Dose Duration

A nutrient that 
promotes normal 
brain 
development at 
one time……. 
may be toxic at 
another.

A nutrient that 
promotes 
normal brain 
development at 
one dose……. 
may be toxic at 
another.

A nutrient that 
promotes normal 
brain 
development at 
one 
duration……. 
may be toxic at 
another.

Rosales FJ, Zeisel SH. Perspectives from the symposium: The role of nutrition in infant and toddler brain and behavioral development. Nutr Neurosci. 2008 Jun;11(3):135-43. 
Georgieff MK. Nutrition and the developing brain: nutrient profiles and measurement. Am J Clin Nutr 2007;85(suppl):614S–20S

Periconceptional 
vitamin A
supplementation is 
teratogenic, 
whereas 
immediately
postnatal, it is 
beneficial.

Iron and vitamin 
A are regulated 
within narrow and 
tissue-specific 
ranges.

Principles Governing the Role of Nutrients 
Brain Development
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Nutrition Is Critical in the Early Years of Life
Optimal nutrition during infancy and early childhood is essential 

for children to reach their full potential in lifelong health.1

BRAIN

0

2

YE
AR

S

1

• Body weight 
é300% in the 1st 
year2

• Length é75% in 
the first 2 years3

• Brain weight é300% 
in the first  2 years4

• Neuro-proliferation 
& Myelinization

• Development of 
innate and adaptive 
immunity6

• Maturation of 
gut barrier7

BODY IMMUNE
SYSTEM

1. Black RE, et al. Lancet. 2013;382:427-451.
2. CDC. Data table of infant weight-for-age charts
3. CDC. Data table of infant length-for-age charts.
4. Dobbing J, Sands J. Arch Dis Child. 1973;48:757-767.
5. Georgieff MK. Am J Clin Nutr. 2007;85:614S-620S.

6. Field CJ, et al. Lipids. 2001;36:1025-1032.
7. Jacobi SK, Odle J. Adv Nutr. 2012;3:687-696.

• Programming of 
metabolism 
impacts obesity & 
metabolic 
syndrome risk

• Programming 
impacts stress/pain 
responses & 
cognition

• Programming of 
immune response 
to infection and 
allergy risk
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EFA in maternalnutrition
EFA requirements during pregnancy

Large accumulation of LCPUFA during the last trimester

Naturally

LCPUFA
such as  

DHA
& AA Placenta  

transfer

EFA

Overall growth and  
development of foetus
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Is an important constituent of brain development
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Effects of an altered gut microbiota
• Changes in the types and numbers of bacteria in the gut may lead to the development of diseases.
• This is known as ‘dysbiosis’, means disturbance or imbalance in the gut microbiota.
• Alterations of the intestinal microbiota can manifest as several diseases in children, including
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«An increase in the number of bifidobacteria;

«Stimulation of specific Bifidobacterium and Lactobacillus species;

«Reduction in pathogenic bacteria.

«Relief of gastrointestinal symptoms

«Reduction of digestive problems

«Improvement in intestinal tolerance

Concept: Addition of prebiotics oligosaccharides to milk to confer the 
good intestinal environment"

GALACTO- AND FRUCTO-OLIGOSACCHARIDES 
FOR GUT HEALTH
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Role of nutrient status on physiological response
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Minerals & traceelements in pregnancy

• Iron –in pregnancy 500mg for red cell mass,500mg
for fetal and placental tissues. Pregnancy 30mg of
Fe, lactation 15mg
• Calcium- pregnancy and lactation 1000mg
• Phosphorus –pregnancy & lactation 1000mg
• Zinc- pregnancy 15mg , lactation 19mg
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Food
What is food?

The 3 main components are:

Nutrients → essential for life

Water → essential for life

Additives → not essential for life but useful

Eg. Natural milk + fortified nutrients + preservative = milk
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Food Pyramid

Consume most

Consume more

Consume moderately

Consume little

8-12 servings

3 - 5 servings

2 - 3 servings

Caloric level permits

Taking a variety of food to get all the essential
nutrients 47MYS-03/07H21/20061



• Over-nutrition = an excess of energy or nutrients
• Can lead to:

• Obesity
• Toxicity of some vitamins or minerals (especially fat soluble ones)

• Under-nutrition = a deficiency of energy or nutrients
• Can lead to:

• Thinness/ starvation
• Deficiency in vitamins or minerals – rickets, goitre, anaemia etc etc.

• Over-nutrition and under nutrition can co-exist
• In the same country
• And even in the same person!

Nutrition - Its all aboutBALANCE
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Nutrients

Food
What is food?

Water Additives

Micronutrients

Protein Fat Carbohydrates Vitamins Minerals Others

Food

Macronutrients
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Food
Why dowe have to eat?

Functions of food:

• To provide energy
• Fat
• Carbohydrates
• Protein

• To provide building blocks for body and important for growth
• Protein
• Vitamins and minerals
• Trace elements
• Water
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Macronutrients
Energy in food

Energy is calculated using the following
factors:

1g of protein gives 4 kcal = 17 kJ

1g of carbohydrate gives 4 kcal = 17 kJ
1g of fat gives 9 kcal = 37 kJ

Total energy in kcal and kJ

* 1 kilocalorie (kcal) = 4.18 kilojoule (kJ)
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