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Abstract

It is crucial for women to consume a balanced diet during the gestation period for both her own health
and the best possible development of the foetus. A child’s good growth and development, which in turn
leads to a productive and healthy life in later years, depend largely on adequate nutrition during the
“critical window of opportunity” in the first 1000 days. Total weight gain during pregnancy, which is
obviously determined and impacted by maternal nutritional intake during pregnancy, is one of many
elements that determine foetal growth as a result of overall pregnancy status. One of the best indicators
of a successful pregnancy is observing a mother’s adequate weight growth. Predicting new born and
mother morbidity and death using weight gain during pregnancy is crucial. Other factors like PCOD,
hypothyroidism, GDM can also play a role in excessive weight gain. The present research focuses to
study more about factors that causes excessive weight gain during pregnancy.

Keywords: critical window of opportunity, during pregnancy, adequate weight

Introduction

The condition of carrying a growing foetus inside a woman's body is called pregnancy. It is
also known as the gestational period. From the moment of conception until birth, it begins.
The typical gestation period for humans is 40 weeks. According to Rolfes et al. (2009) P,
pregnancy is frequently broken up into three trimesters, each lasting three months. Pregnancy
is a special time in life that has a lot of potential to affect both the health of the mother and
the unborn child. Significant physiological changes occur during pregnancy, and these
changes necessitate a healthy and ideal diet. The placenta secretes several hormones that
cause these modifications to take place. During pregnancy, food must be nutrient-dense and
abundant in all the necessary macro- and micronutrients. Insel et al. (2007) [,

Maternal and child health are extremely important factors influenced by nutrition. From the
moment of conception until the time of birth, a baby's growth and development are totally
dependent on the mother's nutrition. The complex time of rapid fetal growth requires a rise in
nutrients from the mother's diet, including macronutrients and micronutrients. The
cornerstone of long-term health is optimal nutrition during the early stages of life. The risk of
maternal, fetal, and long-term consequences for the growing baby is decreased by a healthy
maternal nutrition intake and dietary pattern that includes nutrient-dense meals, proper
maternal body composition, and the provision of nutrients through the placenta.

The nutritional health of the mother, as assessed by her pre-pregnancy weight and Body
Mass Index (BMI), has an impact on both the mother and her fetus at every stage of the
reproductive cycle, from conception on through the whole gestation period and nursing.
Gestational weight gain, one of many factors that affect fetal growth and pregnancy
outcomes, is an indicator of overall fetal growth and pregnancy status and is obviously
influenced by maternal dietary and nutrient intake throughout the entire course of gestation
(Paturi et al., 2008) ["],

One of the greatest indicators of a successful pregnancy, particularly in terms of the
newborn's birth weight, is enough weight growth during the course of the three trimesters for
a nine-month period (ADA Report, 2002) 1. Throughout the first trimester, her diet should
permit a weight increase of 0.9 to 1.8 kg, followed by weekly weight gains of 0.3 to 0.5 kg
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throughout the second and third trimesters (Wardlaw et al.,
2004) 191 The typical total weight increase objective for
women of normal weight is 11.5 to 16 kg. The target weight
for underweight women rises to 12.5 to 18 kg, whereas it
drops to 7 to 11.5 kg and 5 to 9 kg for overweight and obese
women, respectively. (I0M, 2009) I,

Objectives

» To assess the dietary pattern of the expectant mothers.

» To assess the correlation between unhealthy weight
gain and food pattern.

» To assess the correlation between unhealthy weight
gain and other factors like GDM and PCOD.

Review of literature

Weight gain during pregnancy

An important factor in determining the size of the fetus is
the weight gain over the course of pregnancy. Low birth
weight (LBW), defined as a birth weight of less than 2.5 kg,
and intrauterine growth retardation (IUGR) are both
significantly increased by inadequate prenatal weight gain.
Preterm birth risk is enhanced when the third trimester of
pregnancy sees inadequate maternal weight growth.
Neonatal birth weight is significantly influenced by the
mother's pre-pregnancy weight, the pattern of weight growth
throughout gestation, and the overall weight gain associated
with pregnancy. According to Mamun et al. (2009) 1, birth
weight appears to have an influence on early adult weight as
well as long-term health and neonatal morbidity and
mortality.

Most women gain weight when they are pregnant. There
are, however, rare instances in which some women either do
not gain any weight at all or even lose weight; in these
cases, the fetal growth is thought to be occurring at the
expense of the mother. Weight gain has both fetal and
maternal components; the fetal component (related to
growth of the fetus, placenta, and amniotic fluid) occurs in
the third trimester, while the maternal component (due to
expansion of blood volume, growth of the uterus, growth of
the breast, and fat storage) occurs in the second trimester.
Robinson et al. (2000) 1.

Regular monitoring of weight growth throughout pregnancy
is necessary from the outset until delivery. If the mother's
weight growth falls within the 10M-recommended
parameters, the infant's birth weight improves. A pregnant
woman can determine how much to modify her food and
nutritional consumption during the gestational period by
keeping weekly records of her weight gain.

Obesity-related weight gain increases the risk of gestational
hypertension, diabetes mellitus, toxaemia, and eclampsia.
Additionally, the need for surgery and other difficulties after
childbirth increase. These pregnancies need close
observation during the whole gestation period and are
associated with a higher risk of birth abnormalities in the
offspring, partly because the fetus can develop into a very
large size. Low birth weight is frequently caused by
inadequate weight growth, especially in underweight
mothers (BMI 18.5 kg/m2). Women who are malnourished
frequently consume too little iron and calcium and need to
increase their body reserves. By the conclusion of the first
trimester of pregnancy, they should attempt to reach a
healthy weight (BMI 18.5-22.9 kg/m2) (Gordon and
Wardlaw, 1999) B,
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Obesity in mothers increases the chance of developing a
number of cardiovascular illnesses in the future. A 2013
study from India looked into the relationship between
certain pregnancy problems and the risk of cardiovascular
disease during the following ten years. After 3-8 years
postpartum, the associations between obesity markers,
including BMI, WC, and W/H ratio, and preghancy
problems were investigated. It was shown that women who
had diabetes, hypertension, or any other pregnancy issue
had an elevated risk of cardiovascular illnesses at age 10
years.

Therefore, pregnancy is the perfect time to spot women who
may be at risk for cardiovascular disease at a young age.
Since being overweight or obese causes a woman's
metabolism to change, this might have a negative impact on
the outcome of the pregnancy (Meenakshi et al., 2012).
However, issues, including intrauterine development
retardation, might arise from acquiring less weight during
pregnancy (Alwani et al., 2015). In light of this, enough
GWG is a crucial factor in determining pregnancy
outcomes. The goal of prenatal treatment should be to help
women acquire a healthy weight before getting pregnant and
maintain that weight during pregnancy.

Pregnancy and physical activity

Pregnant women typically engage in less physical activity
(Amezcua Prieto et al., 2013; Hegaard et al., 2011). They
are recommended to reduce their exercise levels during
pregnancy since it is considered a vulnerable time (Hammer
et al., 2000).

Pregnancy and diet

For pregnant and nursing women, the national health site of
India has provided specific dietary recommendations. As the
pregnancy advances, so does the nutritional need; therefore,
food should be sufficient and attention should be paid to
ensuring its nutritional sufficiency (Greenberg et al., 2011,
Chitayat et al., 2016).

Obstacles to dietary choice during pregnancy and nursing
were highlighted in a 2018 analysis by Kavle and Landry in
low- and middle-income nations. Most of the research
considered obstacles including cultural views about
pregnancy (knowledge about food intake, weight gain, and
"eating down" to avoid giving birth to a huge baby). Foods
deemed improper for ingestion were linked to dietary
restrictions. The choice of food was influenced by the
emergence of an aversion to it, budgetary limitations, and
the ease with which food was accessible. Rarely was there
any diet or weight gain during pregnancy guidance
provided. They concluded that there aren't many initiatives
encouraging a healthy diet for pregnant women and GWG.
This necessitates the creation of well-thought-out and
socially acceptable nutrition recommendations for expectant
mothers and lactating women.

Pregnancy weight gain recommendations

General Weight Gain Recommendations

Less than half of a normal-weight pregnant woman's entire
weight increase throughout a singleton gestation is stored in
the fetus, placenta, and amniotic fluid. The remaining
portion is found in the uterine and breast tissues of the
mother, as well as in interstitial fluid, blood volume, and
adipose tissue. Increased subcutaneous fat in the back, upper
thighs, and belly acts as a reservoir of energy during
pregnancy and nursing. By pre-pregnancy BMI, different
weight increases are advised to ensure a healthy pregnancy.
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Obesity Weight Gain Recommendations

There are three categories of prenatal obesity: class | (BMI
30 to 34.9), class Il (BMI 35 to 39.9), and class Il (BMI
greater than 40). These groups are not distinguished by the
IOM's recommended weight increase range of 11 to 20
pounds. Research is ongoing, but there is some indication
that lesser growth, or even loss, can be effectively managed
since people may balance their diets well enough to prevent
ketonemia. Optimal gestational weight gains for these
populations are yet unknown. Obesity is linked to reduced
blood levels of carotenoids, vitamins C, D, B6, K, folate,
iron, and selenium, proving that being overweight and then
overeating are not the same thing.

Fetal growth must be monitored, and individual counselling
and clinical judgment are required, including optimizing
food intake and promoting activity (ACOG, 2013a) [,
Certain research indicates that if weight growth is
excessively restricted, the risk of preterm birth, IUGR, and
neonatal mortality all rise; long-term implications must also
be considered. Weight gain objectives may be too high for
certain women.

Methodology

This chapter covers the specifics of the sample and sampling
techniques, the study's conceptual framework, and the
statistical techniques applied to the data analysis.

Study design

Result
Descriptive statistics

www.foodresearchjournal.com

The present study is survey research. One to one interview
method of survey research was used in this study.
According to Frances et al.,2009, one to one interview is
valuable method of collecting rich in-depth data about
participants experiences and perspectives.

Selection of sample

Simple random sampling method is used for the selection of
samples. 299 antenatal women at third trimester attending
hospital and who were willing to participate were randomly
selected for the study.

Data collection

One to one interview method was used to collect data.
During planning the interview schedule, the study's goals
and conceptual framework were taken into consideration.
Anthropometric measurements including height, pre-
pregnancy, and present weight, from these data BMI has
been calculated. Dietary assessment is done based on food
frequency method.

Statistical analysis

The recorded data were statistically analysed. Categorical
and quantitative variables were expressed as frequency
(Percentage) and mean + SD respectively. Chi square test is
used to determine the correlation of weight gaining with
other variables like PCOD, GDM, physical activity and
dietary pattern.

Table 1: Background characteristics

| Count | Column N %
Age 28.92+4.43
<10000 16 5.4%
Monthly Income 10000 - 25000 53 17.7%
25000 - 50000 111 37.1%
>50000 119 39.8%
Primary 2 0.7%
Secondary 2 0.7%
Education Status Higher-Secondary 17 5.7%
Graduate 209 69.9%
Post- Graduate 69 23.1%
Joint/ Extended 74 24.7%
Type of Family Nuclear 224 74.9%
5 1 0.3%
Sedentary 270 90.3%
Activity pattern Moderate 27 9.0%
Heavy 2 0.7%
S Municipality 83 27.8%
Residential Area Panchayath 216 72.2%

The above table shows the mean age of selected antenatal
mothers were 28.92+4.43. The monthly income of majority
of selected expectant mothers were above 25,000. About
93% of them were either graduated or post graduated.

Three-fourth of them were from nuclear family. Ninety
percent of them were leading a sedentary life style. More
than 70% of them were from panchayath area.

Table 2: Co-morbidities and family history of selected antenatal mothers

Count Column N %
H Yes 8 2.7%
Diabetes No 5o e
Hypertension Yes 5 1.7%
No 294 98.3%
Dyslipidaemia Yes 3 1.0%
No 296 99.0%
Hypothyroidism Yes 46 15.4%
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No 253 84.6%

Yes 47 15.7%

PCOD No 252 84.3%

S . . Yes 162 54.2%
Family History of Diabetes Mellitus No 137 45.8%

Among the selected 299 expectant mothers 8 were diabetic, 5 were hypertensive, 3 were dyslipidemia, 46
were having hypothyroidism and 47 were having PCOD. More than half of them were having a family
history of diabetes.

Table 3: Food frequency of antenatal mothers, CHO rich foods

Count Column N %

Never 2 0.7%

Rarely 1 0.3%

. Once in a Week 8 2.7%

Whole Grain Cereals Twice in a Week 5 8.4%

Thrice in a Week 185 61.9%

Daily 78 26.1%

Daily 48 16.1%

Thrice in a Week 88 29.4%

Refined Cereals TWice_in a Week 77 25.8%

Once in a Week 16 5.4%

Rarely 13 4.3%

Never 57 19.1%

Daily 7 2.3%

Thrice in a Week 11 3.7%

Sugar, Jaggery, honey TWice_in a Week 14 4.7%

' ' Once in a Week 25 8.4%

Rarely 152 50.8%

Never 90 30.1%

Daily 32 10.7%

Thrice in a Week 53 17.7%

Twice in a Week 114 38.1%

Roots and Tubers Once in a Week 46 15.4%

Rarely 52 17.4%

Never 2 0.7%
About 88% of the selected expectant mothers were taking expectant were taking sugar items at least once in a week.
whole grains at least thrice a week. Less than one-fourth of About one-fourth of the expectant mothers were taking roots

the selected expectant mothers were not taking refined and tubers at least thrice a week.

cereals or taking it only rarely. Around 19% of the selected

Table 4: Food frequency of protein rich foods

Count Column N %
Never 1 0.3%
Rarely 61 20.4%
Pulses Once in a Week 109 36.5%
Twice in a Week 63 21.1%
Thrice in a Week 48 16.1%
Daily 17 5.7%
Never 20 6.7%
Rarely 137 45.8%
Dal Once in a Week 110 36.8%
Twice in a Week 22 7.4%
Thrice in a Week 8 2.7%
Daily 2 0.7%
Never 13 4.3%
Rarely 0 0.0%
Fish Once in a Week 36 12.0%
Twice in a Week 94 31.4%
Thrice in a Week 94 31.4%
Daily 62 20.7%
Never 33 11.0%
Rarely 21 7.0%
Egg Once in a Week 55 18.4%
Twice in a Week 59 19.7%
Thrice in a Week 81 27.1%
Daily 50 16.7%
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Daily 53 17.7%

Thrice in a Week 122 40.8%

Meat Twice.in a Week 79 26.4%
Once in a Week 32 10.7%

Rarely 10 3.3%

Never 3 1.0%

Never 18 6.0%

Rarely 79 26.4%

Chicken, Quail Once in a Week 153 51.2%
Twice in a Week 33 11.0%

Thrice in a Week 16 5.4%

Never 3 1.0%

Rarely 19 6.4%

. . Once in a Week 9 3.0%
Milk, Milk products Twice in a Week 33 11.0%
Thrice in a Week 141 47.2%

Daily 94 31.4%

Never 14 4.7%

Rarely 45 15.1%

Nuts Once in a Week 89 29.8%
Twice in a Week 31 10.4%

Thrice in a Week 71 23.7%

Daily 49 16.4%

When looking into protein rich foods, about 80% among the
selected expectant mothers were taking pulses at least once
a week. About half of them were not taking dhal or taking it
rarely. Half of them were consuming fish at least thrice in a
week. More than 80% of the selected antenatal women were
taking egg at least once in a week. Only around 4% of them

were avoiding or rarely taking red meats. Around 67% of
the antenatal women were consuming chicken/quail at least
once in a week. Milk and milk products were consumed by
more than 90 percent of the antenatal women at least once in
a week. About 80% of the antenatal women were taking
nuts at least once in a week.

Table 5: To analyze the correlation between the PCOD and weight gain.

Count Column N %

Never 50 16.7%

Rarely 105 35.1%

Green leafy vegetables Once in a Week 42 14.0%
Twice in a Week 55 18.4%

Thrice in a Week 36 12.0%

Daily 11 3.7%

Never 0 0.0%

Rarely 5 1.7%

Once in a Week 24 8.0%

Other vegetables Twice in a Week 116 38.8%
Thrice in a Week 77 25.8%

Daily 77 25.8%

Never 0 0.0%

Rarely 33 11.0%

Fruits (Orange, papaya, Once in a Week 94 31.4%
guava, pomegranate, Apple) Twice in a Week 110 36.8%
Thrice in a Week 17 5.7%

Daily 45 15.1%

Daily 9 3.0%

Thrice in a Week 43 14.4%

Fruits (Banana, Mango, Twice in a Week 84 28.1%
Plantain) Once in a Week 95 31.8%
Rarely 36 12.0%
Never 32 10.7%

About half of the antenatal women were avoiding or rarely taking green leafy vegetables. About half of them were
taking other vegetables at least thrice in a day. Ninety percent of them were taking fruits (like orange, papaya, guava,
pomegranate, apple) at least once in a week. More than 20% of them were avoiding or rarely taking fruits like

banana, mango, plantain.

Table 6: Independent Samples Test

PCOD N Mean Std. Deviation Mean Diff. 95 % CI P value
Weight Gain Yes 47.00 | 15.59 2.31 2.80 2.02, 3.58 <0.001
9 No | 252.00 | 12.78 3.16

Statistical analysis shows that the correlation between weight gain and PCOD is highly significant.
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Table 7: To analyze the correlation between food frequency table and weight gain. Correlation between CHO rich foods and weight gain.

Weight Gain
Mean Standard Deviation
Never 12.50 3.54
Rarely 15.00 .
. Once in a Week 15.13 2.03 0.069
Whole Grain Cereals Twice in a Week 1456 2.66
Thrice in a Week 13.21 3.43
Daily 12.64 2.74
Daily 13.05 2.35
Thrice in a Week 12.88 3.83
Refined Cereals Twice_in a Week 13.70 3.32 0.023
Once in a Week 15.31 2.47
Rarely 13.88 2.99
Never 12.52 2.53
Daily 15.96 3.05
Thrice in a Week 14.89 2.93
Sugar, Jaggery, honey Twice_in a Week 14.28 3.97 <0.001
' ! Once in a Week 15.68 3.03
Rarely 12.80 3.19
Never 12.68 2.72
Daily 13.31 4.44
Thrice in a Week 12.88 2.89
Roots and Tubers Twice_in a Week 13.35 3.10 0.832
Once in a Week 13.08 2.89
Rarely 13.46 3.24
Never 11.00 .00

The correlation between the unhealthy gestational weight gain and the consumption of refined cereals and sugar,
jaggery, honey is statistically significant.

Table 8: Correlation between protein rich foods and weight gain.

Weight Gain
Mean Standard Deviation
Never 15.00 .

Rarely 13.56 3.11 0.810

Pulses On_ce ip a Week 13.21 3.59

Twice in a Week 13.33 3.08

Thrice in a Week 12.71 2.73

Daily 13.12 2.84

Never 12.70 2.79

Rarely 13.32 3.52

Dal On_ce i_n a Week 13.29 3.02
Twice in a Week 13.00 2.74 0.881

Thrice in a Week 13.13 2.95

Daily 11.00 .00

Never 14.35 3.05

Rarely . .

Fish On_ce i_n a Week 12.80 3.36
Twice in a Week 13.63 3.39 0.242

Thrice in a Week 13.19 3.26

Daily 12.68 2.69

Never 13.98 3.34

Rarely 13.57 3.12

Eqg On_ce i_n a Week 13.18 2.84
Twice in a Week 13.38 3.05 0.491

Thrice in a Week 13.15 3.80

Daily 12.56 2.60

Daily 14.02 3.06

Thrice in a Week 13.35 3.49
Meat Twice_in a Week 12.46 2.78 0.011

Once in a Week 13.99 2.98

Rarely 11.00 2.67

Never 13.83 2.47

Never 14.00 3.46

Rarely 11.79 3.05

. . Once in a Week 13.94 3.94
Milk, Milk products Twice in a Week 13.00 3.25 0.017

Thrice in a Week 13.59 3.42

Daily 12.95 2.73
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Never 14.72 3.22

Rarely 13.69 3.60
Chicken, Quail On_ce i_n a Week 12.73 2.86 0.212

’ Twice in a Week 12.96 3.21

Thrice in a Week 14.49 3.47

Daily . .

Never 14.46 4.25

Rarely 12.84 4.19

Nuts On_ce i_n a Week 13.33 2.93
Twice in a Week 13.36 2.74 0.606

Thrice in a Week 12.92 2.98

Daily 13.38 2.94

Statistical analysis shows correlation between unhealthy gestational weight gain and consumption of meat and over

consumption full fat milk and milk products.

Table 9: Correlation between protective foods and weight gain.

Weight Gain
Mean Standard Deviation
Never 14.10 3.20
Rarely 13.04 3.53
Green leafy Once in a Week 13.17 2.81
vegetables Twice in a Week 12.98 2.93 0.194
Thrice in a Week 13.48 3.26
Daily 11.62 1.70
Never . .
Rarely 13.40 3.91
Other vegetables On_ce i_n a Week 14.40 2.69
Twice in a Week 13.07 3.42 0.176
Thrice in a Week 13.58 3.35
Daily 12.72 2.76
Never . .
Rarely 14.30 3.49
Fruits Onpe i.n a Week 13.50 2.86
Twice in a Week 12.81 3.44 0.115
Thrice in a Week 13.56 3.47
Daily 12.74 2.85
Daily 13.11 2.67
Thrice in a Week 12.73 2.62
Fruits Twice_in a Week 13.63 3.18
Once in a Week 13.07 3.32 0.176
Rarely 14.10 3.92
Never 12.34 2.70
There is negative correlation between protective foods like fruits and vegetables and unhealthy weight gain during
pregnancy.
Table 10: BMI based on pre pregnancy
Frequency Percent
BMI < 18.5 (Underweight) 1 3
BMI 18.5 to 24.9 (Normal) 181 60.5
Valid BMI 25.0 to 29.9 (Over weight) 89 29.8
BMI >30 (Obese) 26 8.7
Total 297 99.3
Missing System 2 N
Total 299 100.0

Among the selected 299 antenatal women, according to BMI based on pre pregnancy weight 1 was underweighted,
181 were under normal weight, 89 were overweighed and 26 were obese.

Table 11: To evaluate the weight gain in pregnant women's according to the pregnancy weight gain chart.

Frequency Percent Valid Percent
Under Weight 81 27.1 27.3
valid Normal Weight 108 36.1 36.4
Over Wight/Obese 108 36.1 36.4
Total 297 99.3 100.0
Missing System 2 N
Total 299 100.0

When evaluating the weight gain according to pregnancy weight gain chart 36.4% of the expectant
mothers were overweighted or obese.
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Table 12: To analyse the correlation between the age and weight gain.

Descriptive Statistics
N [MinimumMaximum Mean Std. Deviation
Age 299 21 41 28.92 4.432
Weight Gain 299| 2.00 25.00 13.2247 3.20611
Valid N (listwise) 299
Correlations Age Weight Gain
Correlation
Age Coefficient 1.000 090
g Sig. (2-tailed) . 119
Spearman's rho N 299 299
Correlation 090 1.000
. . Coefficient
Weight Gain ™55 " Tailed) 119 .
N 299 299
According to the statistical analysis it shows that there is negligible correlation with age and pregnancy
weight gain.
Table 13: To analyse the weight gain based on the type of activity
Report
Weight Gain
Activity pattern Mean N Std. Deviation
Sedentary 13.1830 270 3.22746
Moderate 13.6963 27 3.09534 0.695
Heavy 12.5000 2 2.12132
Total 13.2247 299 3.20611
The correlation between activity pattern and weight gain is statistically insignificant.
Table 14: To analyse the weight gain of the GDM patients
Group Statistics
Presence of GDM N | Mean | Std. Deviation | Mean Diff | 95% Cl | P value
Weidht Gain Yes 99 | 15.66 2.94 3.64 2.98,4.29 | <0.001
g No 200 12.02 2.60

Statistical analysis shows that the correlation between weight gain and GDM is highly significant.

Discussion

In the present study the mean age of the antenatal women
was 28.92. The study shows correlation between unhealthy
foods like refined cereals, meat, sugar items and full fat
diary products with unhealthy weight gain during
pregnancy. But when looking into fibre rich foods the
correlation is negative with excessive weight gaining. So,
the consumption of fibre rich foods should be encouraged
during pregnancy. The study reveals there is relation
between excessive weight gain and PCOD. Same as that,
GDM also plays an important role in gaining unhealthy
weight during pregnancy.

Conclusion: It is important to regulate gestational weight
gain and inform expectant mothers about it since most of the
women had excessively high or low total pregnancy weights
and mid-pregnancy weights. Both the mother's and the
baby's health are impacted by pregnancy and delivery. To
assist women in achieving healthy weight gain during
pregnancy and healthy weight afterwards, tailored care and
education are required before a planned pregnancy, during
pregnancy, and after delivery. Women should be
encouraged and given help to accomplish these objectives.
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