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Preconception and 
pregnancy nutrition 



Time-related Terms Before, 
During, and After Pregnancy



Preconception
Key Nutrition Concept 

 Optimal nutritional status prior to pregnancy enhances the 
likelihood of conception & helps ensure a healthy pregnancy & 
robust newborn.

“Everyone is kneaded out of 

the same dough but not 

baked in the same oven.” 



Preconception Care

May be the most important component of 

prenatal care 
 US Public Health Service, 1989



Less Timely  Nutritional care 

Greater will be 

the market for the 

High -tech, medical services .



Healthy 
Start to 

life

Epigenetic

Fetal 

programming

Metabolic 
programming



Diet as  a powerful determinant of health

 Directly ……………………………… metabolism & hormonal 

balance

 Through epigenetic mechanism

Epigenetic power is stronger and more influential in early 

stages of life



Key Nutrition Concept 

Critical Periods of rapid growth & development of fetal organs & 
tissues occur during specific times during pregnancy.

Essential nutrients must be available in required amounts during 
these times for fetal growth & development to proceed optimally.



Increasing body of evidence shows that maternal diets are 

associated with persistent metabolic changes in the offspring and 

can substantially improve the health of children and adults, which is 

referred to as nutritional programming.











Epigenetic diets and their properties 

in epigenetic regulation



Epigenetic diets and their 

properties in epigenetic regulation



Epigenetic diets and their 

properties in epigenetic regulation



Epigenetic diets and their 

properties in epigenetic regulation



Following Puncture and embryo 

transfer

 Don’t make any major or significant changes during this time, like 
going gluten-free if you weren’t already

 Maintain energy balance ….. Caloric restriction not beyond – 200 
Kcal even in obese cases

 Gastrointestinal problems

 Drug nutrient interaction 



Following Puncture and 

embryo transfer

IVF Diet : maintain the optimum balance of hormones

 Zinc

 Iron

 Mg

 k

 Healthy fats: olive oil, flaxseed oil, chia seed

 Protein rich food : non animal > animal sources ………….. 
Mediteranian Diet

 Fruits and veggies ( yellow --- red, cruciferous )



 B vitamins including folic acid, VB6, and VB12, as 

well as amino acids, such as choline, methionine, 

and betaine, are classified as methyl donor nutrients 

as they all either directly or indirectly act as 

S-adenosylmethionine



BALANCE !!!

 Disproportionality of folate and VB12 during 

gestation leads to insulin resistance and obesity in 

the offspring



Following Puncture and 

embryo transfer

 Mindful eating

 False believes

 Stress reduction ………….. Food phobia

 Appetite fluctuation



Weekly meal planning rather than general 
recommendation

 Balanced intake

 Quantity and intervals 

 Best combination for mximum bioavailability and 

synergic effect

 Preparation techniques 



Nutrition-Related Disruptions in Fertility

 Undernutrition

 Weight loss

 Obesity

 High exercise levels

 Intake of specific foods & food components



Undernutrition and Fertility

 Acute undernutrition

 associated with a dramatic decline in fertility that recovers when 
food intake does 

 Chronic undernutrition

 primary effect: birth of small & frail infants with high likelihood 
of death in the first year of life



Body Fat and Fertility

 Decreased fertility seen with low or high body fat due to 
alterations in hormones

 Infertility lower with BMI <20 or >30

 Estrogen & leptin

 levels increased with high body fat & reduced with low body fat

 both extremes lower fertility



Weight Loss and Fertility in 
Females

• Weight loss >10-15% of usual weight decreases estrogen

• Results in amenorrhea, anovulatory cycles, & short or absent luteal 
phases

• Treatment with fertility drug Clomid not effective in underweight 
women



Diet and Fertility

 Diet impact hormones 

 Vegetarian diets : low-fat, high fiber linked to reduced estrogen & 
irregular periods

 Isoflavones (from soy) decrease levels of gonadotropins, 
estrogen, & progesterone

 Excess caffeine & alcohol have been shown to be detrimental



Preconception Iron Status,  Fertility & 
Pregnancy Outcome

 Rate of infertility lower in women who use iron 
supplements or iron from plant foods

 Pre-pregnancy iron deficiency linked to preterm delivery & 
low iron status of infant 



Caffeine and 
Fertility

 Caffeine appears to prolong 
time to conception

 Daily caffeine intake & 
reduction in conception is:

300 mg results in 

~27% 

500 mg results in 

~50% 



Nutritional 
Exposures Before 
and Very Early in 
Pregnancy that 
Disrupt Fetal 
Growth and 
Development

Weight status

 Nutrient status

 Diabetes



Maternal Physiology
Changes in maternal body composition & functions occur in 

specific sequence



Normal Physiological Changes 
during Pregnancy

• Two phases of changes:

• Maternal anabolic changes (1-20 wk)

-Build mother’s capacity to deliver nutrients to 
fetus

-~10% of fetal growth occurs

• Maternal catabolic changes ( 20-40 wk)

-Nutrients delivered to fetus

-~90% of fetal growth occurs



Summary of Maternal Anabolic & 
Catabolic Phases of Pregnancy

Normal Physiological 
Changes during Pregnancy



Hormonal Changes
Key placental hormones and 
their roles



Components of 
Increased Oxygen 
Consumption in 

Normal Pregnancy



Maternal Nutrient 
Metabolism

 Pregnancy: A Pro-Oxidative State

 Increased oxidation & free radical formation 
results from:

 Increased energy production in 
mitochondria

 Insulin resistance, diabetes, 
preeclampsia, obesity & infections

 Excess iron supplementation



Carbohydrate Metabolism

 Glucose is preferred fuel for fetus

 “Diabetogenic effect of pregnancy” results from 

maternal insulin resistance

 Early pregnancy: High estrogen & progesterone 

stimulate insulin which increases glucose glycogen & 

fat

 Late pregnancy: hCS & prolactin inhibit conversion of 

glucose to glycogen & fat



Plasma Glucose and Insulin Levels in 
Nonpregnant Women and in Women Near 
Term



Protein Metabolism

• About  925 g of protein accumulate 
during pregnancy

• Protein & amino acids conserved 
during pregnancy



Maternal protein restriction in 

pregnancy

 Higher blood pressure

 Impaired glucose tolerance

 Insulin resistance

 Altered hepatic architecture & 

function in the adult offspring.
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Offspring of protein- or energy-restriction  
display preferences for High-fat foods.



Fat Metabolism

 Fat stores accumulate in first half of pregnancy 
with enhanced fat mobilization in last half

 Blood lipid levels increase dramatically

 Increased cholesterol is substrate for steroid 
hormone synthesis



In utero programming

 A maternal high fat diet during pregnancy 

increases bone marrow adiposity and alters 

bone structure in their offspring.

 Female offspring from high-fat dams exhibited 

altered Trabecular structure.
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Micronutrient status 

Fetal and early life 

alter  metabolism, 

vasculature, 

organ growth & function. 

Increased risk of 

cardio metabolic 

disorders, 

adiposity, 

Altered kidney 

function, Type II 

diabetes and 

cardiovascular diseases.
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Mineral Metabolism

 Calcium

 increased bone turnover

 Sodium

 accumulation in mother, placenta, & fetus

 restriction of sodium potentially harmful



Folate and choline are 

nutrients that alter 

development . 

Methyl donors like 

folate & B12 play a 

pivotal role in 

epigenetic changes. 

(Hepato

Glucocorticol,PPAR

gene methylation)
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The Placenta

 Nutrient Transfer

 Small molecules pass through most easily

 Large molecules aren’t transferred at all

 The fetus is not a parasite

 Nutrients first used for maternal needs, then for 
placenta & last for fetal needed



Variation in Fetal Growth

 Variations linked to:

 Energy, nutrient, & oxygen 
availability

Genetically programmed growth &  
development

 Insulin-like growth factor (IGF-1) is main fetal 
growth stimulator



Pregnancy Weight Gain 
Recommendations



Composition of Weight Gain 



Rate of Pregnancy Weight Gain



Prenatal Weight-gain Graph

www.drladangiahi.com



www.drladangiahi.com



Key Terms

 Trimester – 1/3 of the normal duration of pregnancy

 Recommended weight gain by trimester

Trimester Weight Gain

1st = 0-13 weeks 1-2 kg

2nd = 14-26 weeks 450  gr per week

3rd = 27-40 weeks 450 g per week



Weight Gain Assessment

Sara  is 33 weeks pregnant and has gained 13 kg 

thus far. Prior to becoming pregnant, her BMI was 

22.

What is your assessment? Has she gained adequate or 

excess weight?

What is your recommendation?



Postpartum Weight Retention

 Much concern over pregnancy weight gain and 
long-term obesity

 ~7 kg lost at delivery

 Wt loss difficult in women who gained >20  kg or with low activity levels

 Women with recommended wt gain in pregnancy are ~ 1 kg heavier at 1 yr
postpartum

 Lactating women lose slightly more 
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dr.ladangiahi

Dr.lgiahi@gmail.com

Thanks For Your Attention
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