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Abstract

Pregnancy is a brief period of the entire human life. It is an essential and crucial
time of human growth and development. Nutrient requirements at this stage are
exceptionally required to maintain steady growth of the mother and child before
preconception and during conception. However, deficiencies in such nutrients
may result in complications to the African mother and also predisposes the
foetus/child to potential risk elements like T2D, respiratory disorders amongst
other health implications. It would be plausible reproducing healthy offspring
and doing so with ease and still retaining vigour at the end of each pregnancy,
wouldn’t it? Mothers around the world (especially African mothers) are further
enlightened in this study about the dietary necessities during and after child birth
(that is at every stage of pregnancy). This study updates women of all works of
life, all ages as well as ethnicity, on their weight acquisition or losses, and that
of the foetus (their bouncing babies). This study generally compromises the
relationship between nutritional diets and their substantial effects on the mother
and the foetus, and how this will in turn have benefiting effects on the child’s
future healthiness for a very long time. This study addressed some arguments
surrounding maternal preconception and dietary nutrients using materials from
experimental studies of some hosts of research analysts and scientists. Education
is the key to proffering sustainable health for our intending mothers and pregnant
mothers. In this study | examined relevant studies and arguments to better
buttress the need for this study and found out that indeed nutrients are the key to
healthy conception. This study concludes on the note that women should be more
concerned about what they eat at all times and especially during pregnancy. Their
weight gain is also important as it could be the best way to monitor and control
pregnancy complications like the gestational diabetes mellitus which could lead to
other disease complications.
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Introduction

A mother’s actual health and sometimes sedentary lifestyle she
portrays before pregnancy is observable as it directly affects
her subsequent pregnancies with possible impact on the health
conditions of her children both born and unborn. The area of
particular concern as far as an intending mother is concerned is
her weight gain/loss on or before the onset of pregnancy. The
outstanding increase of overweight and obesity in women in
the world especially Africa has redirected partially if not totally
some of her health care providers’ focus to providing therapy

recommendations regarding the intending mothers’ weight
management before and during pregnancy.

There is a ‘rob the cradle’ relationship between nutrition and
reproductive health and this has aroused an active interest in
the areas of research concerning the correlation between both
parameters. It is relevantly important to note that Western diets
which are high fat diets may result in metabolic syndromes,
not excluding obesity, insulin resistance, type 2 diabetes,
hypertension and cardiovascular diseases. African mothers on
the same page still require a considerable high fat diet in order
to acquire sufficient supply of nutrients to maintain at least a
normal foetal growth rate.
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Godfrey et al. [1] and Moffett et al. [2] had revealed that younger
progeny of women on a hyperphagia diet who hope to increase
foetal birth weight may be at a horrid danger of reproductive
failure. On another note, there were evidences in pigs that
showed closely regulated reproductive problems in the presence
of reserved state of energy present in their reproductive systems
[3]. A 2013 study had duly reported that the ovaries in the female
reproductive system are if not entirely, but in part highly sensitive
[4]. However, there is a potential risk of faulty luteal functions as
a result of decreased follicular strength which in passing may be
due to inappropriate nutritional procedures [3].

The general reproductive health of intending mothers is solely
reciprocal to their ovarian immune response more or less the
deprivation of the latter would directly influence the other. The
knot linking oxidative stress patterns to intense reproductive
performances reveals that severe oxidative stress highly impairs
ovarian development in pigs [5]. The immune functionality of the
foetus is readily affected due to inadequate supply of antioxidants
in pigs as they share biological similarities to humans. The pig
which played as a significant model in Che et al. study [6] had
subtly investigated the relationship between nutrition and
ovarian development.

Aim of Study

Therefore, in this study, | further examine and review the
effects of dietary and weight factors before, during and after
maternal preconception. This review will enlighten women on
the mechanisms and factors mediating the effect of nutrition on
reproductive health as well as weight gain during this awesome
and stressful period of women around the world.

Study Method

This study addressed the following arguments using materials
from experimental studies of hosts of research analysts and
scientists, under the following sub-headings:

e Maternal preconception weight status.

¢ Nutrient needs during pregnancy.

e Maternal carbohydrate intake and birth weight.

e Maternal fat and fatty acid intake and birth weight.
¢ Maternal protein intake and birth weight.

¢ Common problems associated with pregnancy.

¢ Gestational diabetes.

Maternal Preconception Weight Status

As noted by Chu et al. and a host of other authors, | discovered
that obesity during preconception stages of intending mothers
had been associated with a substantial jet-pack increase in
potential risks for pregnancy complications as well as a significant
jet-pack increase in foetal defects [7-9].

Both maternal obesity (body Mass Index [BMI]>30) and maternal
overweight status (BMI 25 to 29.9) have been shown to increase
the risk of birth defects.
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The Centres for Disease Control and Prevention (CDC) found that
newly birthed babies born to mothers who were overweight at
the time of conception had an increased risk of foetal defects
compared to those born to normal weighted mothers, and also
showed to have possessed a double fold of the risks of severe
heart defects. Watkins et al. [10] noted with a side eye, that
intending mothers who were obese prior to conception were
more than likely to have babies in most cases, with spina bifida or
the abdominal malformation omphalocele. However, Ehrenberg
et al. [11] on the other hand, noted that an intending mother
who is underweight prior to conception also puts her baby at a
more potential risk for foetal complications. In both cases, there
was possibly an indication of malnutrition which correlated in
both complications.

Considerably, maternal malnutrition as far as pregnancy is
concerned may influence foetal formation and development
resulting in potential risks to heart diseases, diabetes and even
high blood pressure in the future. Malnutrition on its own bed may
be influenced by illness, food insecurity or possibly other factors
known and unknown to intending mothers; and this difficulty but
not complicated problem needs serious and effective attention
to yield and increase possible positive outcomes and thus avoid
rolling stones for both mother and child. Despite these nutritional
complications, Chu et al. [7] in a handed study had noted that a
BMI of even as less than 18.5 had been related with an increased
risk of delivery before the due date of delivery.

While these issues continue to arise, underweight intending
mothers should be charily and carefully watched and taken care
of to ensure that these intending mothers at least try to keep
up with their daily doses of nutritional requirement during
pregnancy, thus carefully observing weight gain/loss during this
period. There is also the need to provide nutritional supplements
to intending mothers to also ensure that they meet up with their
nutritional requirements.

Though all these precautions have been set in place for intending
mothers, there are still cases of underweight intending mothers
showing signs of weight loss or no weight gain at all. This could
be as a result of pre-existing eating disorders or the recent
development of lack of appetite during pregnancy. Rounding up
information here and there on what suitable name to call this
disorder, | stumbled on the term “Pregorexia” recently coined to
describe the long stories above. Intending mothers who tend to
be guilty of faulting parental health guidelines and steps due to
conditions best known to them, possibly “watching their weight”
as some would sometimes say, exposes themselves willingly to
the dangers of short or long term foetal complications. Bansil
et al. [12] discovered in detail that women identified with these
eating disorders were significantly more susceptible and also
clearly prone to potential risks of foetal growth restrictions,
forced/induced labour, anaemia, and even genitourinary tract
infections. If 1 must, overweight and obesity are two major
health problems facing intending mothers and in general the
public. Interestingly, we see (you and 1) so far, that overweight
and obese individuals have a potentially high risk to build up into
more complex medical problems even escalating into chronic
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diseases, including high blood pressure, coronary heart diseases,
Type 2 Diabetes (T2D) [13], diseases of the gall bladder and some
types of cancer. Daily the number of overweight or obese people
especially women continues to escalate worldwide. In 2005
about 1.6 billion adults and at least 20 million children (under
age 5) were overweight and about 400 million adults were obese
(Body Mass Index (BMI)>25 kg/m?) [14]. Closely observing the
alarming and upsetting percentage of children with obesity in
the Netherlands, we discover that this abnormal condition had
poised a major problem for this country [15] and at this spurning
rate poises a more serious problem than a ball and ring situation
for children all over the world.

Research findings even common knowledge suggests that
the potentiality for becoming an obese adult is at least partly
determined at the early phase (Childhood phase) of life. Whitaker
et al. [16], Venn et al. [17] and Corvalan et al. [18], also added
that obese children had this increased potentiality and relative
risk of growing into an obese adult when compared relatively
with children sustained on healthy weight.

Countless results have shown that infants of malnourished
mothers during pregnancy indefinitely reduced birth weight.
Among such results was a candid result from the Dutch Famine
Cohort which consequently showed that these infants with
lower birth weight having at least 50% susceptibility to health
complications such as obesity amongst others later in life [19,20].
It is important to note that amongst these babies with gone-
below normal weight are the males who experience rapid growth
at the early developmental stages were most vulnerable in terms
of developing obesity [21,22].

A higher birth weight is supposedly associated with the acquired
Body Mass Index (BMI) for majority of cases. Closely observing
weight features we experience on daily basis, it plausibly seemed
that individuals who were petite or puny looking at birth had
more abdominal fat as their abdomen carried the bulk of their
general weight, regardless of their decreased BMI. We could once
more observe that there are mouth opening indications that birth
weight might just be subjective to the mother’s nutritional habits
during pregnancy. If indeed maternal diet during pregnancy is
subjective to birth weight, then the risk disease complications
in the future of the child, prevention of obesity and associated
health problems should also commence immediately with effect
during pregnancy. This should also draw the vigilant attention of
the general public on these health policies that should guide and
regulate these disease complications mentioned so far.

In many countries of the world, the Ministry of Health, Welfare,
Health Organizations amongst other health institutes, have
developed interactive educational programs aimed at increasing
awareness for host communities about healthy lifestyle and
dieting for pregnant women as well as intending mothers and
parents. This will enable them to make healthy choices for their
children. However, the impact of these programmes might be
larger if maternal diet during pregnancy indeed influences birth
weight and weight development of the offspring directly. By
adapting a healthy diet during pregnancy intending mothers on
their own consciously or otherwise influence the future risks for
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chronic diseases in their children. Consistent and even paralleled
persistent education about a worthy and healthy lifestyle during
pregnancy might just be the most suitably effective means in the
prevention of maternal and child obesity.

Nutrient Needs during Pregnancy

The need for most nutrients by a woman are increased during
pregnancy to meet the high demands of both the growing foetus
and the mother, who on her own goes through a period of
augmentation and rapid change to carry the child and prepare
for lactation.

It is common slang around Africa and around the world that a
pregnant woman eats for two. In other words she eats twice
as much as she would normally eat on normal circumstances.
Although this is technically correct because intending mothers
often overestimate their need for additional calories, especially
early in the pregnancy. For most women, the extra energy
requirements are easily met by adding a small snack or two
during the day. Eating smaller amounts of food more frequently,
especially junk foods, also has the benefit of helping with some of
the uncomfortable side effects of pregnancy, including nausea and
heartburn. The focus should be on increasing the consumption
of highly nutritious foods and minimizing surfeit calorie foods
that may provide the extra energy needed but do not provide
the micronutrients that are essential in much higher amounts.
Before now, the Institute of Medicine had conversely advised
pregnant women and intending mothers alike to increase their
energy intake by approximately 300 kcal/day during pregnancy
[23]. The new recommendations are much more sufficient in
total acquired and required calories during the later stages of
pregnancy. These new recommendations advised normal calorie
intake at the early stages of pregnancy until the later stages at
340 kcal/day and 452 kcal/day [24]. In a comprehensive study
released in 2004, Butte et al. [25] duly reported that additional
energy shouldn’t just differ by the trimesters, but should
possibly be geared towards the mother’s preconception BMI.
Butte et al. [25] also outlined the additional energy requisite
during pregnancy by the trimesters for underweight intending
mothers at 150 kcal/day, 200 kcal/day and 300 kcal/day at each
trimesters; for normal weight intending mothers at 350 kcal/day,
500 kcal/day for the first and third trimesters and finally, over
weight/obese intending mothers at 450 kcal/day and 350 kcal/
day at the early and late stages of pregnancy. Although the Butte
et al. [25] study provides the common and convenient guidelines
for caloric intake during each periods and stages of pregnancy,
the most precise and advisably comfortable way to observe
and scrutinize the intending mother’s requisite energy intake is
to assess her periodic weight gain at consecutive intervals. An
intending mother’s requirement for excessive calories can be
affected by de facto levels of physical activities.

Poorly nourished mother were found to deliver low birth weight
babies as compared to women who were better nourished in a
2016 study [26]. Results from a 2017 study in China showed that
both preterm and term groups had imbalanced dietary intakes
compared to Chinese Dietary Reference Intakes. However, a
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comparison of dietary nutrient intakes between the preterm and
term groups showed that fat and vitamin E intakes appeared to
be associated with preterm births [27].

Maternal Carbohydrate Intake and
Birth Weight

The steady and continuous growth and development of the foetus
in the womb requires a lot of exuding energy in the appearance
of glucose which should be readily available to the foetus at all
times at 175 g/day and 130 g/day for pregnant and non-pregnant
women respectively. Commonly in America, most pregnant
women and intending mothers consume enough carbohydrate
diet to quickly correlate pregnancy requisite of approximately
260 g/day [28].

Pregnant women all over the world including Africa have
been advised day in day out of the prevailing dangers of low
carbohydrate diet and the consequential risks it places on
their offspring during and after conception except in cases
where intending mothers are diabetic, then a completely mild
but not reduced carbohydrate diet is carefully and observably
administered. If an intending mother or pregnant woman takes
in with diabetes or eventually acquires it during pregnancy, she
definitely needs help else her baby is placed at a bottle’s neck.

Maternal Fat and Fatty Acid Intake and
Birth Weight

Fatty diets are quite essential in synthesising and providing
metabolic as well as compound energy, after all they are more or
less concentrated calories. Meals containing fats must have the
following to suffice for fatty requisite: oils, margarine and butter,
meat, fish, and nuts, thus making snacks, cookies, ready cooked
meals and dairy products a conglomerate of fatty requisites.

Fatty diets in another capacity, provides essential Fatty Acids (FAs).
These fatty acids execute a lot of vital body functions [29]. These
FAs include; saturated FAs (important constituents of membranes),
mono unsaturated FAs, polyunsaturated FAs, and trans-FAs which
are desperately crucial in foetal development for body immunity,
relaxation, contraction and constriction activities of the various
muscles of the human body [30]. The deficiency or absence of FAs
will lead to the loss of the aforementioned functions and capabilities
of FAs in the body especially the reduction of the child’s cognitive
and psychomotor abilities [30-32].

Diets rich in Omega-3 FAs are recommended for pregnant women
all over the world, yes and even in Africa. However, supplements
of omega-3 FAs have been provided. This will increase the ready
requisite to the foetus and should be admonished by pregnant
women and intending mothers alike even until lactation
commences and afterwards.

Maternal Protein Intake and Birth
Weight

Proteins are augments of amino acids which are referred to as
the composite blocks of the general body tissues. The body on
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its own can self produce amino acids for the body to use while a
considerable percentage is delivered to the body through healthy
protein diets. Such diets include; fish, meat, dairy meals, eggs,
poultry, nuts and legumes.

It was discovered in three studies that there exist no significant
relationship between dietary protein consumption whether in
excess or in meagre amounts and birth weight [33-35]. On the
contrary, a hard teething review on this same issue discovered
that protein supplementation of intending mothers actually
portrayed a significant result correlating protein diet and birth
weight [36]. In other words, protein supplement (>0.25) tend to
contain more daily energy than actual consumption of dietary
proteins. Their further review also discovered that babies born
by obese mothers on protein diets had significantly lower
birth weights. Thus it had been thought that the relationship
existing between increased protein intake and birth weight
may just single-handedly depend on the preliminary stages of
pregnancy. Moore et al. [37] carried out a comprehensive study
and discovered that a higher/increased dietary consumption of
protein at the early stages of pregnancy was closely related to an
increased birth weight. In relation to other contrasting reports,
Mathews et al. [38] after an extensive study on the relationship
between maternal protein consumption on daily basis and infant
birth weight at the later stages of pregnancy could not find
any positive and significant relationship/association between
them. With these varying results here and there, Huh et al. [39]
carried out a similar study but based on the relationship between
maternal protein consumption and infant birth weight in the
second/mid stage of pregnancy and found that there was no
association whatsoever.

For a healthy foetal to be formed and delivered successfully,
there should be adequate supply of protein. In the same-vain,
intending mothers should consume adequate protein though
there might be protein deficiency. This case may be as a result
of low calorie intake. In order to take advantage of the benefits
of protein diets, as well as to meet up with the high energy
demand during pregnancy, more of these protein diets should
be taken daily to avoid protein deficiency. Just like in the case of
monitoring the dietary/carbohydrate intake of pregnant women
and intending mothers, the dietary intake of proteins from quality
sources should also be carefully examined and assessed. This is
to ensure that the requisite protein diets are made available to
the foetus during its developmental stages in the womb.

Maternal Fibre Intake and Birth Weight

Looking at fibres, we could see how considerably they affect our
diets and the amount of extra comfort they provide to pregnant
women. Fibres are seriously important in the development of the
foetus but do not have any significant backings regardless the
amount supplied.

Despite the low fibre content in American diets constituting
health nuisance, it is extremely advisable that pregnant women
acquire enough of fibres. These nuisances may be as a result
of the high demand for sweet fluids, reduced exercise, and
possibly hormonal modifications purposely devised to provide
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the baby more space/room for growth. This health nuisance may
contribute to problems associated with troublesome constipation
and persistent haemorrhoids during pregnancy. Pregnant
women and or intending mothers all over the world especially
in Africa should be seriously educated on the relevance of fibre
consumption. Fruits, nuts, seeds, beans, roughages/vegetables,
and whole grains are all exquisite dietary sources of fibre.

Common Problems Associated with
Pregnancy

Pregnancy experiences in women vary differently depending
on the individuals, even at times a first time experience may be
different from subsequent experiences and vice versa. A number
of factors contribute to the mother’s experience with pregnancy,
including how the mother feels about being pregnant; her
physical reaction to pregnancy; any health conditions that she
has or develops; her physical environment, including availability
of food, housing, and health care; and finally, other demands
that cause stress for the mother (e.g., her job or other kids).
Here | hope to exhaust some of the commonly known physical
side effects of pregnancy. We could both examine some more
complicated issues during the course of pregnancy.

* Nausea,

e Vomiting,

¢ Heightened Food repugnance, and
¢ Heightened Cravings.

It is common knowledge that during pregnancy, the mother’s
body experiences some physiological transitions in order to
accommodate, nourish and in fact cherish the new life in her.
These transitions results in side effects, causing irregularities
in her eating dispensation. Arguably, the re-adjustment of
hormonal activities during pregnancy are presumed to be the
major cause of these side effects, but the arguments still floats
unresolved as to what influences these side effects; physiologic
or psychological experience [40]. Regardless of what may and
what may not, it is extremely critical to proffer pregnant women
and intending mothers hustling and wrestling with the problems
listed above so we can minimize the brunt and sad-looking effects
of these factors. This way, Keller et al., [41] suggested that we
both increase and maximize the available nutrition standard for
the health for both mother and child.

Gestational Diabetes

Gestational diabetes also known as gestational diabetes mellitus
(GDM), is defined as a situation in which a woman presumably
without diabetes suddenly develops or begins to develop
high blood sugar levels during pregnancy [42,43]. Gestational
Diabetes Mellitus (GDM) is defined as any degree of glucose
intolerance starting with pregnancy or noticed during pregnancy.
This is the diabetes of intending mothers during pregnancy.
Lucas [44] noted that this disease condition was readily available
in 20.05/5% of all pregnancies. Mostly Type 2 Diabetes (T2D) is
commonly diagnosed and detected during pregnancy and thus
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referred to as gestational diabetes; well as long as pregnancy
persists. Failure of the blood sugar to return to normal levels
after the baby is delivered; the mother will then be diagnosed
with T2D [45]. It could be found that women of the following
ethnic milieu show a higher genetic predisposition; Australian,
Hispanic, Indigenous Islander, Asian, Pacific, African-American,
or Native American, are at an even prominent and potential risk
of T2D. Cheng and Caugey noted that intending mothers who
were obese prior to pregnancy, after been diagnosed with POS
(polycystic ovarian syndrome) were predisposed to T2D [45].
When gestational diabetes is left unattended, it poses a potential
risk of raging rate of still birth and macrosomia. Schmidt et al.
[46] had noted that when the infant is just so large, the infant
directly admonishes its mother to prep for a caesarian section
and all its cumbersome complications, especially those that
have to do with major surgeries. Bager et al. [47] in addition to
Schmidt et al. added that children born via caesarean section
are more likely to develop allergies and asthma and respiratory
problems. Examining more physiological complications related
to delivery of a hefty infant, there are other possible prominent
adverse outcomes.

There is a bulk of problem if the child is just producing insulin
in excess non-stop especially at the time of delivery. There is a
serious risk of hypoglycaemia for the child when the umbilical
cord is severed. There would be no supply of glucose to the
child any longer, hence hypoglycaemia complications. At the
early stages of conception, hope can be restored once more for
diabetic mothers who have little control over their sugar level.
These women can regulate this situation by keeping their blood
sugar around the average and slightly reduce high carbohydrate
intake.

Only on the grounds that dietary intervention had failed to pop
the blood sugar around the average, can medications (insulin
therapy) be consulted. Faith had eventually taken these mothers
this far and blood sugar returns to normal, it is ideal to keep
tracks of the progress so far, as women who had gestational
diabetes during the previous pregnancy(ies) are at a potential
and prominent risk of developing and reliving the disease from
subsequent pregnancies. Furthermore, a 2002 study had shown
that as much as 70% of all pregnant women and intending
mothers with gestational diabetes will eventually be diagnosed
with T2D [48].

Education is the key prevention slogan and movement whereby
the need for constant exercise, maintaining a healthy weight,
and participating in healthy dieting would be buttressed and
emphasized.

Conclusion

Pregnancy as brief a period of the entire human life is an
essential and crucial time of human growth and development. It
generally compromises the relationship between foetus and its
external and internal environment, and this in turn would have
benefiting effects on the child’s future healthiness for a very long
time. As a society of grand literacy and educated sympathizers
in Africa and the rest of the world, we must attend specially and
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specifically to assisting these women; pregnant and intending
mothers to understanding the effect of sedentary lifestyle and
the choices they make on children. This way we can help initiate
positive health impact on the mothers to ensure that their
children, our children, are provided with the first health start of
their lives. Food and Nutrition is a fundamental component of
foetal development, as the baby cannot build with materials he
or she does not have. Limiting exposure to damaging substances
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such as nicotine, caffeine, food-borne bacteria, and alcohol will
also aid in the child’s development. Helping women deal with
unpleasant side effects of pregnancy as well as more serious
ones should be a focus of prenatal support in Africa and the rest
of the world. Finally, encouraging healthful life-style practices
during pregnancy such as moderate exercise and healthy eating
will impact not only the child’s long-term health, but potentially
the mother’s as well.

This article is available in: http://clinical-nutrition.imedpub.com/archive.php



2017

Journal of Clinical Nutrition & Dietetics

References

1

10

11

12

13

14

15

16

17

18

Godfrey K, Robinson S, Barker DJ, Osmond C, Cox V (1996). Maternal
nutrition in early and late pregnancy in relation to placental and
foetal growth. BMJ 312: 410-414.

Moffett A, Hiby SE, Sharkey AM (2015) The role of the maternal
immune system in the regulation of human birthweight. Phil Trans
R Soc B 370: 20140071.

Zhou DS, Zhou Y, Che LQ, Lin Y, Fang ZF, et al. (2014) Nutrient
restriction induces failure of reproductive function and molecular
changes in hypothalamus-pituitary-gonadal axis in postpubertal
gilts. Mol Biol Rep 41: 4733-4742.

Hutas-Stasiak M, Dobrowolski PJ, Curie-Sklodowska M, Tomaszewska
E (2013) Maternal acrylamide treatment reduces ovarian follicle
number in newborn Guinea pig offspring. Reproduct Toxicol.

Dalto DB, Roy M, Audet I, Palin M, Guay F, et al. (2015) Interaction
between vitamin B6 and source of selenium on the response of the
selenium-dependent glutathione peroxidase system to oxidative stress
induced by oestrus in pubertal pig. J Trace Elem Med Biol 32: 21-29.

Che L, Xuan Y, Hu L, Liu Y, Xu Q, et al. (2015) Effect of postnatal nutrition
restriction on the oxidative status of neonates with intrauterine growth
restriction in a pig model. Neonatology 107: 93-99.

Chu SY, Lau J, Callaghan WM, England LJ, Kim SY, et al. (2007)
Maternal obesity and risk of gestational diabetes mellitus. Diabetes
Care 30: 2070-2076.

Hauger MS, Gibbons L, Vik T, Belizan JM (2008) Prepregnancy weight
status and the risk of adverse pregnancy outcome. Acta Obstet
Gynecol Scand 87: 953-959.

Stothard KJ, Tennant PWG, Bell R, Rankin J (2009) Maternal
overweight and obesity and the risk of congenital anomalies: a
systematic review and meta-analysis. JAMA 301: 636-650.

Watkins ML, Rasmussen SA, Honein MA, Botto LD, Moore CA (2003)
Maternal obesity and risk for birth defects. Pediatrics 111: 1152-1158.

Ehrenberg HM, Dierker L, Milluzzi C, Mercer BM (2003) Low maternal
weight, failure to thrive in pregnancy, and adverse pregnancy
outcomes. Am J Obstetr Gynecol 189: 1726-1730.

Bansil P, Kuklina EV, Whiteman MK, Kourtis AP, Posner SF, et al. (2008)
Eating disorder among delivery hospitalizations and outcomes. J
Womens Health (Larchmt) 17: 1523-1528.

Ikpotokin SO, Adeleye SO, Aliyu D, Osayande AB, Ehiabhi S (2017)
Dietary Factors in Fasting Blood Glucose Levels and Weight Gain in
Female Sprague Dawley in Rats. J Clin Nutr Diet 3: 1.

WHO Media Centre (2007) Factsheet No. 311: Obesity and
overweight.

Van den Hurk K, van Dommelen P, de Wilde JA, Verkerk PH, van
Buuren S, et al. (2006) Prevalentie van overgewicht en obesitas bij
jeugdigen 4-15 jaar in de periode 2002-2004. Utrecht University
Repository.

Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH (1997)

Predicting obesity in young adulthood from childhood and parental
obesity. N Engl J Med 337: 869-873.

Venn AJ, Thomson RJ, Schmidt MD (2007) Overweight and obesity
from childhood to adulthood: a follow-up of participants in the 1985
Australian Schools Health and Fitness Survey. Med J Aust 186: 458-460.

Corvalan C, Gregory CO, Ramirez-Zea M, Martorell R, Stein AD (2007)
Size at birth, infant, early and later childhood growth and adult

© Under License of Creative Commons Attribution 3.0 License

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

ISSN 2472-1921 Vol.3No. 2:13

body composition: a prospective study in a stunted population. Int
J Epidemiol 36: 550-557.

Ravelli GP, Stein ZA, Susser MW (1976) Obesity in young men after
famine exposure in uteri and early infancy. N Engl ) Med 295: 349-353.

Michels KB (2003) Early life predictors of chronic disease. ] Womens
Health (Larchmt) 12: 157-161.

McMillen IC, Muhlhausler BS, Duffield JA, Yuen BS (2004) Prenatal
programming of postnatal obesity: fetal nutrition and the regulation of
leptin synthesis and secretion before birth. Proc Nutr Soc 63: 405-412.

Oken E, Gillman MW (2003) Fetal origins of obesity. Obes Res 11:
496-506.

Institute of Medicine (2009) Nutrition During Pregnancy. Washington,
DC: National Academy of Sciences Press.

Panel on Macronutrients, Institute of Medicine (2002) Report on
Dietary Reference Intakes for Energy, Carbohydrate, Fibre, Fat,
Fatty Acids, Cholesterol, Protein, and Amino Acids. Washington, DC:
Institute of Medicine.

Butte NF, Wong WW, Treuth MS, Ellis KJ, Smith E (2004) Energy
requirements during pregnancy based on total energy expenditure
and energy deposition. Am J Clin Nutr 79: 1078-1087.

Suman V, Rajani S (2016) Effect of Maternal Nutritional Status on
Birth Weight of Baby. International Journal of Contemporary Medical
Research 3.

Zhang Y, Zhou H, Perkins A, Wang Y, Sun Y (2017) Maternal Dietary
Nutrient Intake and Its Association with Preterm Birth: A Case-
control Study in Beijing, China. Nutrients 9: 221.

Centres for Disease Control and Prevention (2004) Trends in Intake
of Energy and Macronutrients-United States, 1971-2000. Morbidity
and Mortality Weekly Report 53: 80-82.

Garrow JS, James WPT, Ralph A (2000) Human Nutrition and
Dietetics. London: Churchill Livingstone.

Connor WE (2007) Importance of n-3 fatty acids in health and
disease. Am J Clin Nutr 71: 171S-175S.

Horrocks LA, Yeo YK (1999) Health benefits of docosahexaenoic acid
(DHA). Pharmacol Res 40: 211-225.

Bourre JM (2007) Dietary omega-3 fatty acids for women. Biomed
Pharmacother 61: 105-112.

Johnson AA, Knight EM, Edwards CH (1994) Dietary intakes,
anthropometric measurements and pregnancy outcomes. J Nutr
124: 9365-942S.

Neggers YH, Goldenberg RL, Tamura T, Cliver SP, Hoffman HJ (1997)
The relationship between maternal dietary intake and infant
birthweight. Acta Obstet Gynecol Scand Suppl 165: 71-75.

Mannion CA, Gray-Donald K, Koski KG (2006) Association of low
intake of milk and vitamin D during pregnancy with decreased birth
weight. CMAJ 174: 1273-1277.

Kramer MS, Kakuma R (2003) Energy and protein intake in pregnancy.
Cochrane Database Syst Rev 4: CD000032.

Moore VM, Davies MJ, Willson KJ, Worsley A, Robinson JS (2004)
Dietary composition of pregnant women is related to size of the baby
at birth. J Nutr 134: 1820-1826.

Mathews F, Yudkin P, Neil A (1999) Influence of maternal nutrition on
outcome of pregnancy: prospective cohort study. BMJ 319: 339-343.

7



39

40

41

42

43

Journal of Clinical Nutrition & Dietetics

Huh SY, Rifas-Shiman SL, Kleinman KP, Rich-Edwards JW, Lipshultz SE,
et al. (2005) Maternal protein intake is not associated with infant
blood pressure. Int J Epidemiol 34: 378-384.

Markl GE, Strunz-Lehner C, Egen-Lappe V, Lack N, Hasford J (2008)
The association of psychosocial factors with nausea and vomiting
during pregnancy. J Psychosom Obstet Gynaecol 29: 17-22.

Keller J, Frederking D, Layer P (2008) The spectrum and treatment
of gastrointestinal disorders during pregnancy. Nat Clin Pract
Gastroenterol Hepatol 5: 430-443.

American Diabetes A (2004) Gestational diabetes mellitus. Diabetes
Care 27: S88-590.

National Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK) (2014) Gestational Diabetes. NIDDK.

44

45

46

47

48

2017

ISSN 2472-1921 Vol.3No. 2:13

Lucas MJ (2001) Diabetes complicating pregnancy. Obstet Gynecol
Clin North Am, 28: 513-536.

Cheng YW, Caughey AB (2008) Gestational diabetes: Diagnosis and
management. J Perinatol 28: 657-664.

Schmidt MI, Duncan BB, Reichelt AJ, Brachtein L, Matos MC, et al.
(2001) Gestational diabetes mellitus diagnosed with a 2-h 75-g oral
glucose tolerance test and adverse pregnancy outcomes. Diabetes
Care 24: 1151-1155.

Bager P, Wohlfahrt J, Westergaard T (2008) Caesarean delivery and
risk of atopy and allergic disease: Meta-analyses. Clin Exp Allergy 38:
634-642.

Kim C, Newton KM, Knopp RH (2002) Gestational diabetes and the
incidence of type 2 diabetes: A systematic review. Diabetes Care 25:
1862-1868.

This article is available in: http://clinical-nutrition.imedpub.com/archive.php



