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nutritional needs, pregnant women are encouraged to consume a diet
rich in vegetables, fruits and whole grains and to take a daily vitamin
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Dr. Mudasir Maqbool

acid. Maternal weight gain is a necessary physiologic change during

Department of

pregnancy. Interestingly the fetus, placenta and amniotic fluid account

Pharmaceutical Sciences,
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period of rapid growth and cell differentiation, both for the mother and
the fetus. Mother’s diet should provide adequate nutrients so that
maternal stores do not get depleted and the needs of the growing fetus

can be met without damaging mother’s health. Adequate maternal nutrition plays a key role
in normal pregnancy progress, optimal fetal development and normal birth weight of the
fetus. Proper diet during pregnancy should provide an appropriate amount of energy and all
essential nutrients, such as protein, fats, carbohydrates, vitamins and minerals. During
pregnancy, additional energy is required for the growth and maintenance of the fetus, the
placenta, and maternal tissues. Maternal micronutrient deficiency predisposes a mother to
poor health, including infection, preeclampsia/eclampsia, and adverse pregnancy outcomes
such as premature birth and intrauterine growth retardation. In this brief overview, we will
briefly have a look at various Nutritional Implications in Pregnant women.
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INTRODUCTION
Nutrition plays an important and definite role in the course of pregnancy for the maintenance
of sound maternal health.

[1]

It is vitally important to eat more healthy foods in pregnancy

than at any other time in a women’s life. If maternal reserves are adequate, the fetus is well
protected. When nutritional status is poor and nutritional intake is less, then hormonal
balance and maternal reserve is jeopardized. If pregnancy is healthy, the body undergoes
many changes to allow for the growth of fetus and to prepare the mother for labour, delivery
and lactation. Many of these changes increase the nutritional requirement of the mother. To
meet nutritional needs, pregnant women are encouraged to consume a diet rich in vegetables,
fruits and whole grains and to take a daily vitamin and mineral supplement to guarantee
adequate intake of iron and folic acid. Maternal weight gain is a necessary physiologic
change during pregnancy. Interestingly the fetus, placenta and amniotic fluid account for less
than half of the total amount of weight gained. Most of the added weight is found in maternal
reproductive tissue, fluid, blood and maternal fat stores, which serve as an energy reserve
during pregnancy and lactation. It is a well- understood scientific concept that the nutritional
status of the pregnant woman affects the outcome of the pregnancy, especially related to birth
weight. Low birth weight is associated with an increased risk for infant deaths and
developmental disabilities and seen more often in children from under nourished and under
weight mothers.[2] Effect of malnutrition during pregnancy is well recognized.[3] Dietary
habits differ from region to region. It also differs from culture to culture and custom to
custom. The ill effects of malnutrition during pregnancy are well recognized. It can be
avoided by adequate intake of nourishing foods. Maternal anemia is a burning national health
problem and has been related to poor foetal outcome. Pregnancy is a time when metabolic
changes in the mother were carefully regulated to provide optimum substrate to both mother
and fetus. Anemia especially iron deficiency anemia has been considered as one of the main
public health problem.[4] Iron deficiency anemia is one of the most prevalent nutritional
deficiency disorders among women during pregnancy in the developing countries. The
prevalence of anemia at global level is reported to be 55.9 per cent among the expectant
mothers.[5] It is common for pregnant women to experience fluctuations in appetite and food
intake due to change in hormonal balance and gastrointestinal tract as the fetus develops.
During the first trimester and sometimes extending into later month of pregnancy, women
suffer from morning sickness, nausea and vomiting which may decrease appetite and limit
food intake. In addition, excessive vomiting may cause loss of water and electrolytes which
leads to dehydration. Many pregnant women experience intense food cravings and food
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aversions. In addition, the sense of taste and smell is frequently altered during pregnancy.
These changes can lead to excessive consumption of certain foods or food groups and
insufficient consumption of other foods. However, this is typically a concern only if the food
that is frequently consumed contains lots of calories, fat less vitamins and minerals or if the
women are unable or unwilling to eat any fruits or vegetables due to food aversion or altered
taste. Constipation is common during pregnancy due to variety of factors including pressure
exerted on the intestines by the enlarged uterus. Constipation is not only uncomfortable but it
also leads to reduced appetite and food intake. Nutritional status during pregnancy is one of
the most vital factors in obtaining a successful outcome of pregnancy in terms of healthy
baby and maintenance of her own health. Maintenance of an optimum nutritional status of
expectant mother is of utmost important because the overall development of a child is
determined to a great extent by the type of nourishment it receives right from its conception.
Various studies have revealed a direct relationship between maternal diet and the nutritional
status of the newborn.[6] Inadequate diets have been related to clinical problems during the
course of pregnancy. It is evident from several research studies that inadequacy in the intake
of food results in high incidence of nutritional disorders during pregnancy. Malnutrition
including anemia is a major underlying cause of maternal morbidity and mortality. It is
especially a grave problem for the pregnant women of teenage and multi-gravida with short
interval between pregnancies. Moreover, considerable number of undernourished women
ends in abortion, miscarriage or still births. A positive correlation between nutritional status
and has also been reported by several researchers.[7]
Maternal Dietary Consumption and Maternal Health
Maternal nutrition is an important factor responsible not only for the health of the baby, but
also for the baby’s long term growth.[8] A pregnant mother has to meet her own needs and the
needs of growing fetus. The nutrients needs are also increased in view of the development of
maternal organs such as uterus, placenta and breast tissue and to build up body reserves to be
utilized at the time of delivery and subsequently during lactation. Thus, the need for all the
nutrients is increased during pregnancy, especially in the second and third trimesters. During
the first trimester, since, there is no significant increase in the size of fetus and the mother’s
body is adjusting to the hormonal and physiological changes, a quantitative increase has not
been suggested, though a qualitative improvement has been recommended during this
period.[9] The basis for the additional requirements during pregnancy is discussed below.
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Energy: Calorie requirement during pregnancy is increased for maintaining the growth of the
fetus, placenta and maternal tissues and for the increased basal metabolic rate.[10] According
to ICMR[11], for a reference Indian Woman, whose body weight is 50kg, the total energy cost
of pregnancy has been estimated to be approximately 73000kcals. This includes the energy
expenditure during normal pregnancy as well as the energy needed for deposition of 4kg
body fat to be utilized later during lactation. It has been estimated to meet the requirement of
the increased energy expenditure alone; an extra amount of about 120kcals per day is
required during second and third trimesters. However, this does not allow for deposition of
body fat which is not only beneficial for the growth of the fetus and development of maternal
tissues but it also helps to meet the increased energy demand during lactation. Further, the
additional energy intake during pregnancy has shown to have a beneficial effect on the birth
weight of infants also. Nutrition Advisory Committee has recommended an additional intake
of 300kcal/day during 2nd and 3rd trimesters.[9] In a study of nutritional status of pregnant
women in Balasore District, Orissa, Sahoo et al.[12] revealed that the average energy
consumption of pregnant women was considerably low (13.58%) as compared to RDA. Even
though the pregnant women took more cereal foods, still a deficit intake was observed. In a
community-based study of dietary intake in third trimester of pregnancy and prevalence of
LBW, Rao et al.[13] also reported that the mean calorie intake during three dietary assessments
was 1695± 182.8 kcal. They further revealed that the higher prevalence of LBW babies
observed in pregnant women with mean calorie intake of less than 1500 kcal.[13]
Protein: The promotion of optimal growth during pregnancy requires adequate supplies of
energy and raw materials. Protein is essential because it forms the structural basis for all new
cells and tissues in the mother and fetus. Vitamins and minerals participate in the biochemical
reactions that build amino acids in to new protein molecules and maintain the structural and
functional properties of the cells.[14] Protein requirements during pregnancy have been
assessed by ICMR[11] using factorial method. Based on the gain in body weight of nearly
12kg in a normal, healthy, well nourished pregnant woman, the daily nitrogen deposited
during three trimesters is estimated to be 0.lg, 0.5g and 0.9g respectively. After increasing
this by 50% to convert the factorial values in to physiological value for nitrogen deposition,
and accounting for an extra allowance of 25% for individual variation, the safe level of daily
intake in terms of a high quality protein during the three trimesters works out to be 1.2g, 6.0g
and 10.5g respectively. As indian diets are largely based on vegetable protein, having an
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NPU of nearly 65, the additional level of intake during the latter half of pregnancy
recommended by ICMR (1990) is 15g/day.[9]
Fats and essential fatty acids: Essential fatty acids arc crucial to fetal development,
particularly for membranes and brain.[15] Deficiency of essential fatty acids is unlikely in a
dietary environment rich in lipids. However, their importance in neural development suggests
that a deficiency during the critical period of brain development can occur under adverse
dietary circumstances. The brain is 60% structural lipid; it universally uses arachidonic acid
and docosahexanoic acid (dha) for growth, function, and integrity.[14] So, the ICMR expert
committee has suggested an intake of 30g of visible fat/day during pregnancy. This is based
on studies indicating that linoleic acid requirement during this stage is 4.5 %. Of this, some of
the essential fatty acid needs are met with, by the invisible fat; therefore, an intake of 12.5 %
from visible fat (equivalent to 30g) has been estimated to meet the essential fatty acid
requirement. This content of fat intake would also provide necessary energy density to their
diets.[9] Olsen et al.[16] reported that the fish oil consumption increases birth weight. Weigel et
al. also suggested that the higher dietary fat intake was associated with increased birth
weight.[17]
Calcium: During pregnancy, additional calcium is needed for the growth and development of
bones as well as teeth of the fetus. In 1980, an inverse relationship was reported between
calcium intake and hypertensive disorders of pregnancy. It was proposed that satisfactory
calcium intake may be protective against elevation in blood pressure during pregnancy. The
hypothesis was based on the observation that many Indians in Guatemala, who traditionally
soak their corn in lime before cooking, had a high calcium intake and a low incidence of preeclampsia and eclampsia.[14] Belizan et al.[18] and repke and vi liar[19] also suggested that
calcium supplementation may reduce the incidence of gestational hypertension, preterm
delivery and. Possibly, pre-eclampsia. Amount of calcium in a full grown fetus is 25 to 30g
and most of this is deposited in the third trimester. This corresponds to an additional daily
calcium need of 250 to 300mg during the last 100 days of pregnancy. ICMR (1990) has
therefore, recommended a total of 1g of calcium/day which take care of the total calcium
needs of the mother and the additional needs of pregnancy.[9]
Iron: Increased iron is necessary for fetal growth, expansion of maternal tissues including the
red cell mass, iron content of placenta and the blood losses during parturition. Additional iron
is also required to build stores of iron in fetal liver to last for about 4-6 months after birth,
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since the baby's first food-milk is deficit in iron. However, there is a saving of menstrual loss
during pregnancy. Thus, the iron needs during pregnancy will include basal requirements of
the woman and additional requirements of pregnancy. According to ICMR (1990), for a
woman whose body weight is 50kg, basal iron requirement is 14µg/kg body weight/day. In
addition to this normal basal requirement, 46 µg /kg body weight/day is also required for
meeting the extra needs of pregnancy. Thus, the total daily iron requirement during this
period is 60 µg /kg body weight/day, i.e., nearly 3mg of iron/day. Mean dietary iron
absorption during pregnancy on a mixed cereal diet is 8%. Therefore, ICMR has suggested an
amount of 38mg dietary iron/day. In a study of effect of different levels of iron
supplementation on maternal iron status and pregnancy outcome, Mehta et al. (2004)
observed that there was a linear correlation between maternal hemoglobin, serum ferritin and
infant’s birth weight and birth length. The highest level of iron supplementation had the
heaviest and tallest infant.[20]
Folic Acid: As pregnancy progresses, folate continues to play an important role, but after the
early weeks of gestation the emphasis is focused on protecting the mother from developing
folate deficiency of pregnancy. Maternal folate deficiency not only has consequences for the
mother’s own health, but has also been shown to result in fetal growth retardation, low birth
weight and neonatal folate deficiency, with important implications for the health of the
neonate and infant.[21] During pregnancy, low content of dietary and circulating folate are
related to increased risks of preterm delivery, low birth infant weight, and fetal growth
retardation. A metabolic effect of folate deficiency is an increase of blood homocysteine.
Likewise, the presence of maternal homocysteine concentrations have been associated both
with increased habitual spontaneous abortion and pregnancy complications (e.g., placental
abruption and preeclampsia).[22] Therefore, 1CMR (1990)[11] has recommended an additional
intake of 300pg apart from the normal requirement of l00 µg making a total of 400 µg /day.[9]
Zinc: Zinc has an important role in pregnancy. Apart from being a component of insulin,
enzyme systems (Carbonic anhydrase), it participates in the synthesis of nucleic acid-DNA
and RNA-highlighting its significance in the process of reproduction.[9] Research Studies on
experimental animals and in humans show that severe zinc deficiency can have extreme
effects on pregnancy outcome. Acute severe zinc deficiency leads to prolonged labour,
teratogenesis, and embryonic or foetal death. Acrodermatitis enteropathica is an autosomal
genetic recessive defect in zinc metabolism and causes a marked inhibition of zinc
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absorption.[23] The outcomes of pregnancies with acrodermatitis enteropatica ended in
spontaneous abortion, anencephaly, achondroplastic dwarfism and low birth weight
infants.[24] The results are mixed and several adverse effects have been associated with low
zinc status. These include congenital anomalies, reduced birth weight for gestational age and
preterm delivery. Maternal complications include pregnancy-induced hypertension, preeclampsia, intrapartum haemorrhage, infections, and prolonged labour.[25]
Vitamin A: Vitamin A requirement during pregnancy has been computed on the basis of
vitamin A content of livers of the newborn. Additional intake of vitamin A required for this
purpose works out to be about 25 µg /day throughout pregnancy. Since this constitutes a very
small fraction of the recommended allowance for normal women, no additional dietary
allowance during pregnancy has been suggested by ICMR (1990).[9] The role of oxidative
stress in the pathophysiology of pre-eclampsia and eclampsia have triggered the interest in
the direct role of 3-carotene during pregnancy. Free radicals are proposed as the toxic
elements that negatively affect maternal vascular function. Reactive radicals start
peroxidation of lipids on cell membranes changing the structure of the cell wall and
secondarily the normal function of the cell. Markers of lipid peroxidation are increased in
plasma of women with pre-eclampsia, and the low concentrations of water-soluble and lipidsoluble antioxidants in plasma and placenta further suggest a state of antioxidant stress.[26-28]
In these studies lower levels of vitamin E, C and 3 carotene were also found to be associated
with a higher risk of pre-eclampsia. Vitamin A and 3 carotene levels in the third trimester or
at birth have also been found to be predictive of low birth weight and prematurity.[29]
CONCLUSION
Pregnancy is a period of rapid growth and cell differentiation, both for the mother and the
fetus. Consequently, it is a period when both are very susceptible to alterations in dietary
supply, especially of nutrients which are marginal under normal circumstances. The period of
intrauterine nourishment, growth and development is one of the most vulnerable periods
which affect nutrition status of fetus. Mother’s diet should provide adequate nutrients so that
maternal stores do not get depleted and the needs of the growing fetus can be met without
damaging mother’s health. Adequate maternal nutrition plays a key role in normal pregnancy
progress, optimal fetal development and normal birth weight of the fetus. Adequate maternal
nutrition plays a key role in normal pregnancy progress and optimal fetal development.
Proper diet during pregnancy should provide an appropriate amount of energy and all
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essential nutrients, such as protein, fats, carbohydrates, vitamins and minerals. During
pregnancy, additional energy is required for the growth and maintenance of the fetus, the
placenta, and maternal tissues. Maternal micronutrient deficiency predisposes a mother to
poor health, including infection, preeclampsia/eclampsia, and adverse pregnancy outcomes
such as premature birth and intrauterine growth retardation. Deficiency of some elements
such as calcium, iron and zinc in maternal diet can influence birth weight. Unfortunately,
effective nutrition guidance in prenatal care is ignored and pregnant women during pregnancy
are deprived of nutritional assessment programme. Nutrition guidelines should be improved
and the importance of nutrition during pregnancy period should be highlighted. Maternal
nutritional factors and consequently birth weight of neonates should be given in high priority.
REFERENCES
1. Gopalan, C. and Rao, J.K. Nutrition in pregnancy. Trop. Doct., 1972; 2: 188-192.
2. Nucci, L.B. et al. Nutritional status of pregnant women: prevalence and associated
pregnancy outcomes. Ravista de Sadsaude Publica, 2001; 35(6): 502-507.’Mathuravalli,
S.M.D. et al. Effect of socio-economic stauts on nutritional status of pregnant women and
pregnancy outcome in selected urban slums of Madurai district. Indian J. Nutr. Diet.,
2001; 38(10): 350- 356.
3. ICMR. Anaemia in pregnancy. ICMR Bull., 1975; 7: 1-7.
4. Baidy, B.L.O. et al. Iron deficiency anaemia in pregnant women in Noak Chott. Medecine
d Afriquentoire, 1996; 43(6): 353-358.
5. WHO. Report of working group on anaemia. WHO Report, 1992; 11: 212-215.
6. Msolla, M.J. and Kindbo, J.L. Pregalence of anaemia in pregnant women during the last
trimester. Intenational J. Food Sci. Nutr., 1997; 4894: 265-270.
7. Mathuravalli, S.M. et al. Effect of socio-economic status on nutritional status of pregnant
women and pregnancy outcome in selected urban slums of Madurai district. Indian J.
Nuri. Dietetics, 2001; 38(10): 350-356.
8. Jackson, A.A. & Robinson, S. M. Dietary Guidelines for Pregnancy: A Review of Current
Evidence. Public Health and Nutrition, 2001; 4(2B): 625-630.
9. Khanna K. (1997). Textbook of Nutrition and Dietetics. New Delhi: Phoenix Publishing
House Pvt. Ltd.
10. Bamji, M.S., Rao, N.P., & Reddy, V (1999). Textbook of Human Nutrition. New Delhi:
Oxford and IBH Publishing Co. Pvt. Ltd.

www.wjpps.com

Vol 8, Issue 3, 2019.

457

Maqbool et al.

World Journal of Pharmacy and Pharmaceutical Sciences

11. Gopalan. C., Ramasastri, B. V. & Balasubramanian, S. C. (2007). Nutritive Value of
Indian Food. Hyderabad: National Institute of Nutrition, ICMR.
12. Sahoo, S. & Panda, B. A Study of Nutritional Status of Pregnant Women of Some
Villages in Balasore Districts, Orissa. Journal of Human Ecology, 2006; 20(3): 227-232.
13. Rao, B.T., Aggrawal, A.K. & Kumar, R. Dietary Intake in Third Trimester of Pregnancy
and Prevalence of LBW: A Community-based Study in a Rural Area of Haryana. Indian
Journal of Community Medicine, 2007; 32(4).
14. Worthingston-Roberts, B. S. (2000). Nutrition. In W.R. Cohen (Fifth Edition). Cherry and
Merkatz's Complications of Pregnancy (pp 17-48). Philadelphia: Lippincott Williams &
Wilkins.
15. Garrow, J.S., James, W.P.T., & Ralph, A. (Tenth edition). (2000). Fluman Nutrition and
Dietetics. Churchill Livingston.
16. Olsen, S. F., Sorensen, J. D., Secher, N. J., Hedegaard, M., Henriksen, T.B. & Hansen,
FES. et al. Randomized Controlled Trial of Effect of Fish-Oil Supplementation on
Pregnancy Duration. Lancet, 1992; 339: 1003-1007.
17. Weigel, M. M., Narvaez, W. M., Lopez, A. Felix, C. & Lopez, P. Prenatal Diet, Nutrient
Intake

and

Pregnancy

Outcome

in

Urban

Ecuadorian

Primiparas.

Archivos

Latinoamericanosde Nutricion, 1991; 41(1): 21-37.
18. Belizan, J. M., Villar, J., Gonzalez, L., Campodonico, L. & Bergel, E. Calcium
Supplementation to Prevent Hypertensive Disorders of Pregnancy. New England Journal
of Medicine, 1991; 325: 1399-1405.
19. Repke, J. T. & Villar, J. Pregnancy-Induced Hypertension and Low Birth Weight: The
Role of Calcium. American Journal of Clinical Nutrition, 1991; 54: 237S-241S.
20. Mehta, M. B. & Dodd, N. S. Effect of Different Levels of Iron Supplementation on
Maternal Iron Status and Pregnancy Outcome. The Indian Journal of Nutrition and
dietetics, 2004; 41(11): 467-477.
21. Scott, .1. & McNulty, H. Adverse Outcomes in Pregnancy: The Role of Folate and
Related B- Vitamins. In Gibney, M. J. et al. Public Health Nutrition, 2004; 283-301. UK:
Blackwell Science.
22. Scholl, T. O. & Johnson, W. G. Folic Acid: Influence on the Outcome of Pregnancy.
American Journal of Clinical Nutrition, 2000; 71(5): 1295-1303.
23. Van Wouwe, J. P. Clinical and laboratory diagnosis of acrodermatitis enteropathica.
European Journal of Pediatrics, 1989; 149: 2-8.

www.wjpps.com

Vol 8, Issue 3, 2019.

458

Maqbool et al.

World Journal of Pharmacy and Pharmaceutical Sciences

24. Hambidge, K. M., Nelder, K. H. & Walravens, P. A. Zinc and congenital malformations.
The Lancet, 1975; 1(7906): 577-578.
25. King, J. C. Determinants of maternal zinc status during pregnancy. American Journal of
Clinical Nutrition, 2000; 71: 1334S-1343S.
26. Yanik, F. F„ Amanvervez, R., Yanik, A., Celik, C. & Kokcu, A. Preeclampsia associated
with increased lipid peroxidation and decreased serum vitamin E levels. International
Journal of Gynecology and Obstetrics, 1999; 64: 27- 33.
27. Shaarawy, M., Aref, A., Emad Salem, M. & Sheiba, M. Radical scavenging antioxidants
in pre-eclampsia and eclampsia. International Journal of Gynecology and Obstetrics,
1998; 60: 123-128.
28. Mikhail, M. S., Anyaegbunam, A., Garfield, D„ Palan, P. R., Basu, J. & Romney, S. L.
Pre-eclampsia and antioxidant nutrients: decreased plasma levels of reduced ascorbic
acid, alpha-tocopherol and beta-carotene in women with preeclampsia. American Journal
of Obstetrics and Gynecology, 1994; 171: 150-157.
29. Ramakrisham, U., Manjrekar, R., Rivera, J., Gonzales-Cosio, T. & Martorell, R.
Micronutrients and pregnancy outcome: A review of the literature. Nutrition Research,
1999; 19: 103-159.

www.wjpps.com

Vol 8, Issue 3, 2019.

459

