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Abstract:

Background: Increasing obesity in women of reproductive age presents considerable maternal and neonatal
health hazards. The pre-pregnancy body mass index (BMI) and gestational weight gain (GWG) are critical factors
influencing pregnancy outcomes.

Aim: To evaluate the relationship between pre-pregnancy BMI and gestational weight gain (GWG) with
gestational diabetes mellitus (GDM), hypertension, and fetal growth outcomes.

Methodology: An observational study was conducted in a hospital setting with 80 pregnant women at Department
of Obstetrics and Gynaecology, Radha Devi Jageshwari Memorial Medical College and Hospital, Bihar, India.
Pre-pregnancy BMI was calculated using documented or first-trimester weight, and GWG was determined by
weight difference in the third trimester. GDM screening and hypertension assessment were performed according
to standard protocols. Data was analyzed using SPSS 27, with chi-square and logistic regression applied to
determine associations.

Results: Half of the participants had normal BMI, while 25% were overweight and 12.5% obese. Excessive GWG
was more common in overweight and obese women. The incidence of gestational diabetes mellitus (GDM)
increases with body mass index (BMI): 0% in underweight individuals, 5% in normal-weight adults, 20% in
overweight individuals, and 30% in obese women. Hypertension had a comparable pattern: 0% in underweight
individuals, 2.5% in those of normal weight, 15% in overweight participants, and 30% in obese subjects.
Conclusion: FElevated pre-pregnancy BMI is associated with excessive GWG, GDM, and hypertension.
Preconception counseling and individualized weight management are crucial to optimizing maternal and neonatal
outcomes.

Keywords: Gestational weight gain, Gestational diabetes, Hypertension, Pre-pregnancy BMI, Pregnancy
outcomes.
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Introduction
Obesity has become a significant public health con- adult women over the past decades provides a clear
cern globally, particularly among women of repro- picture of the scale of the changing situation.

ductive age, who have experienced disproportion-
ately high rates of obesity increase [1]. This is a con-
cerning trend since women who go into pregnancy
with overweight conditions are exposed to a cascade
of metabolic, cardiovascular, and obstetric problems
that could affect the fate of a mother and a baby. The
prevalence of obesity varies by region; nevertheless,
the global trend of rise is consistent and necessitates
a deeper understanding of the effects of pre-preg-
nancy body mass index (BMI) on maternal health
[2]. The change in the situation is so significant that
even in countries like France where the overall rates
are still lower than the ones reported in the United
States, an almost twice increase in obesity in young

Mom obesity during conception has a complicated
physiological impact that is felt throughout preg-
nancy. Increased pre-pregnancy BMI is currently
considered as a risk factor on its own, affecting the
nature of gestation and the labor and delivery pro-
cess in more than one way [2]. Obesity is also ac-
companied by cardio-metabolic disorders, such as
insulin resistance and chronic low-grade inflamma-
tion, which is estimated to play a role in pathologic
pregnancy adaptations. Consequently, obese preg-
nant women are prone to increased vulnerability to
negative conditions that could need extreme obser-
vation and medical care [4].
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Gestational diabetes mellitus (GDM) and hyperten-
sive pregnancy complications, including gestational
hypertension and pre-eclampsia, are the most com-
mon complications that are linked to pre-pregnancy
obesity [5]. Most studies have revealed that the
probability of development of GDM is on the rise
with the increase in BMI category and this serves as
evidence of the growing metabolic burden on glu-
cose regulation during pregnancy. On the same note,
overweight conditions also predispose women to an
impaired vascular and endothelial regulation, which
can instigate hypertensive complications [6]. These
diseases not only provide an immediate risk to ma-
ternal health but also have considerable long-term
repercussions, including an elevated lifetime risk of
type 2 diabetes and chronic hypertension.

The consequences of this type of maternal problem
are transmitted to the foetus. Gestational diabetes
mellitus (GDM) during pregnancy is strongly linked
to excessive fetal growth, leading to large-for-gesta-
tional-age (LGA) newborns who are at increased
risk of delivery trauma, neonatal hypoglycemia, and
obesity in later life [7]. Conversely, hypertensive
disorders may impair placental perfusion, resulting
in intrauterine growth restriction and small-for-ges-
tational-age (SGA) birth outcomes. Such branches
of action show the wide range of fetal outcomes as-
sociated with disruptions in maternal metabolic and
vascular status, which underlines the relevance of
early detection and preventive measures [8].

Gestational weight gain (GWG) is a crucial determi-
nant of pregnancy outcomes, particularly when con-
sidered alongside pre-pregnancy BMI. Vast amount
of research conducted has proved that weight gain in
pregnancy is not evenly distributed in terms of BMI;
women who have a higher pre-pregnancy BMI have
been shown to gain less weight on an average, but
the lower weight gain does not necessarily provide
protection against metabolic complications [9]. Ra-
ther, it seems to be a multiplexed association be-
tween GWG and adverse outcome depending on ma-
ternal baseline weight, metabolic states, and weight
change patterns during gestation [10]. The results
have inspired the derivation of BMI-based recom-
mendations of suggested GWG even though compli-
ance is still an issue in practice.

The relationship between gestational weight gain
(GWG) and pregnancy outcomes is influenced not
only by the amount of weight acquired but also by
the measurement technique employed for GWG as-
sessment. Most studies concentrate on total gesta-
tional weight gain, encompassing the weight of the
fetus, placenta, and amniotic fluid. This metric,
while more accessible, may exaggerate the correla-
tion between gestational weight gain and birth
weight or gestational length, as fetal size directly in-
fluences the measure [11]. To overcome this limita-
tion, smaller literature has been used to study net
gestational weight gain which is calculated by
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weight gain minus birth weight of the neonate of to-
tal GWG [12]. This method can give a better estima-
tion of maternal physiological weight gain and its
independent weight to gestational risk.

Despite a growing recognition of the significance of
distinguishing between total and net gestational
weight gain (GWGQ), relatively few studies have ex-
amined the interplay between pre-pregnancy body
mass index (BMI) and net weight gain concerning
the risks of gestational diabetes mellitus (GDM),
gestational hypertension, and fetal growth abnor-
malities. Knowledge of these associations is neces-
sary in refining clinical recommendations and in the
design of interventions that help to optimize mater-
nal metabolic health [13]. The investigation of these
connections is crucial for identifying women at ele-
vated risk of bad outcomes, hence facilitating the
early implementation of targeted preventative ac-
tions.

This research will examine the correlations between
pre-pregnancy BMI and net weight gain during
pregnancy in connection with several maternal and
newborn outcomes of interest. Particularly, we ex-
plore how these factors correspond to the risks of
gestational diabetes, gestational hypertension, pre-
term birth, and SGA as well as LGA birth outcomes.
With the help of the untangling of maternal weight
and pregnancy-specific weight changes, this study
aims at advancing the knowledge of how maternal
modifiable and unchangeable traits interact in con-
tributing to the outcome of healthy and healthy
births.

Methodology

Study Design: This research will be a hospital-
based observational analytical study aimed at evalu-
ating the correlation between pre-pregnancy body
mass index (BMI) and gestational weight gain
(GWG), gestational diabetes mellitus (GDM), and
hypertension during pregnancy. The study will em-
ploy a cross-sectional approach, with prospective
data collection from antenatal mothers meeting the
eligibility criteria.

Study Area: Department of Obstetrics and Gynae-
cology, Radha Devi Jageshwari Memorial Medical

College and Hospital, Turki, Muzaffarpur, Bihar, In-
dia.

Study Duration: The study will be conducted over
a period for 12 months
Study Participants

Inclusion Criteria

e Pregnant women attending the antenatal clinic
with a singleton pregnancy.

e Women with documented pre-pregnancy
weight or first-trimester recorded weight for
BMI calculation.
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e  Women willing to provide informed consent.
e Gestational age < 24 weeks at enrollment.

Exclusion Criteria

e  Multiple gestations (e.g., twin pregnancy).

e Know diabetes mellitus or chronic hypertension
before pregnancy.

e  Women with significant medical disorders af-
fecting weight or metabolism (e.g., thyroid dis-
orders, renal disease).

e Inability to provide reliable information or re-
fusal to participate.

e Women planning to move out of the region
within the study duration.

Sample Size: A total of 80 pregnant women will be
included in the study.

Procedure: Eligible pregnant women attending the
antenatal clinic will be enrolled after obtaining in-
formed consent. Pre-pregnancy BMI will be calcu-
lated using documented pre-pregnancy or first-tri-
mester weight and measured height. Gestational
weight gain will be calculated by deducting pre-
pregnancy weight from the weight measured in the
third trimester. Screening for gestational diabetes
mellitus will be performed between 24-28 weeks us-
ing a standard oral glucose tolerance test, and hyper-
tension will be diagnosed based on repeated blood
pressure measurements or documented treatment
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during pregnancy. Demographic and obstetric data
will be collected using structured interviews and
hospital records.

Statistical Analysis: The analysis of data will be
conducted with SPSS software version 27. Contin-
uous variables will be presented as mean + standard
deviation, whereas categorical variables will be rep-
resented as percentages. Associations between ges-
tational weight gain, gestational diabetes, hyperten-
sion and pre-pregnancy BMI will be assessed using
chi-square tests and logistic regression models to
calculate adjusted odds ratios with 95% confidence
intervals. A p-value < 0.05 will be considered statis-
tically significant.

Result

Table 1 shows the sample size of 80 study partici-
pants based on their pre-pregnancy BMI. The largest
group was half of the participants (50%) who were
within the normal range of weight (BMI 18.524.9
kg/m 2). The sample size for both the underweight
(<18.5 kg/m?) and obese (>30 kg/m?) categories con-
sisted of 10 participants each, representing 12.5 per-
cent of the overall sample. The overweight group
(BMI 2529.9 kg/m 2) included 20 participants, and
this group covered a quarter of the total population.
Generally, most of the participants were at the nor-
mal or overweight BMI ranges with smaller percent-
ages underweight or obese.

Table 1: Distribution of Study Participants by Pre-Pregnancy BMI (n=80)
Pre-Pregnancy BMI Category BMI Range (kg/m?) | Number of Participants Percentage (%)
Underweight <18.5 10 12.5
Normal weight 18.5-24.9 40 50
Overweight 25-29.9 20 25
Obese >30 10 12.5
Total — 80 100

Table 2 illustrates the allocation of gestational
weight gain (GWG) in accordance with the Institute
of Medicine (IOM) guidelines across various pre-
pregnancy BMI classifications for 80 participants.
Majority of women (45/80) had gain weight in the
recommended range and women of normal weight
were the biggest category that attained this (25/40).
The underweight women were more likely to gain
within the recommended range (6/10) compared to
under or over the recommendations, whereas the

overweight and obese women recorded a greater
proportion of over the recommendations (8/20 and
5/10, respectively). In general, the condition of
GWG lower than IOM recommendation was rare
(10/80) and excessive GWG was found in 25 partic-
ipants, mostly in participants with higher pre-preg-
nancy BMI. This indicates that pre-pregnancy
weight may affect adherence to gestational weight
gain guidelines, with overweight and obese women
being more susceptible to excessive weight gain.

Table 2: Correlation between Pre-Pregnancy Body Mass Index and Gestational Weight Gain (n=80)
Pre-Pregnancy GWG Below IOM | GWG VWithin IOM | GWG Above IOM | Total
BMI Category Recommendation Recommendation Recommendation
Underweight 2 6 2 10
Normal weight 5 25 10 40
Overweight 2 10 8 20
Obese 1 4 5 10
Total 10 45 25 80
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Table 3 illustrates the association between pre-preg-
nancy BMI and the incidence of gestational diabetes
mellitus (GDM) in 80 women. The prevalence of
GDM was not seen in any of the underweight
women, or 5 percent of women with normal weight
(2 out of 40) were diagnosed with GDM. The inci-
dence of GDM was more common among women
with high BMI, 20 percent of the overweight women
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(4 out of 20) and 30 percent of the obese women (3
out of 10) were infected. This is a strong correlation
between elevated pre-pregnancy BMI and the
heightened risk of developing gestational diabetes
mellitus (GDM), suggesting that overweight or
obese pregnant women face more risk compared to
those with normal or low BMI.

Table 3: Correlation between Pre-Pregnancy Body Mass Index and Gestational Diabetes Mellitus
(GDM) (n=80)
Pre-Pregnancy BMI Category GDM Present GDM Absent Total
Underweight 0 10 10
Normal weight 2 38 40
Overweight 4 16 20
Obese 3 7 10
Total 9 71 80

Table 4 demonstrates the correlation between BMI
before pregnancy and the prevalence of hyperten-
sion in pregnancy in 80 respondents. In underweight
women, no hypertension was developed and 10 did
not, which are all the cases. Among the normal
weight group, 1 in every 40 women had high blood
pressure implying a very low risk. It seems to be
more dangerous among overweight and obese

women, as 3 out of 20 overweight and 3 out of 10
obese women develop hypertension that is 15% and
30% of the overweight and obese population, re-
spectively. Evidence indicates a positive correlation
between elevated pre-pregnancy BMI and an in-
creased risk of hypertension during pregnancy, with
obesity exhibiting the most significant association.

Table 4: Pre-Pregnancy BMI and Pregnancy Hypertension Association (n=80)
Pre-Pregnancy BMI Category Hypertension Present Hypertension Absent | Total
Underweight 0 10 10
Normal weight 1 39 40
Overweight 3 17 20
Obese 3 7 10
Total 7 73 80

Discussion The increase in the gestational weight gain (GWG)

The pre-pregnancy BMI distribution among the 80
study participants reveals that 50% of the women
were categorized as having a normal weight (18.5-
24.9 kg/m?), establishing it as the most prevalent
group. One-fourth of the sample was overweight
women (BMI 2529.9 kg/m 2), one-fourth were un-
derweight women, and one-fourth were obese
women. This distribution indicates that most of the
respondents were either normal or slightly over-
weight with lower numbers of women at the ex-
tremes of either underweight or overweight. This
pattern of distribution is paralleled by general popu-
lation patterns of numerous locations, whereby the
rates of overweight and obesity are increasing,
whilst underweight are comparatively low. Maresh
et al., (2015) [14] discovered that pregnant women
with HbAIC levels between 6.0 and 6.4% at 26
weeks of gestation exhibited significantly elevated
rates of delivering infants larger than gestational
age, while those with HbA1C levels between 6.5 and
6.9% experienced increased rates of adverse preg-
nancy outcomes, including premature birth,
preeclampsia, and neonatal hypoglycemia.
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was dependent on the pre-pregnancy BMI with
56.3% of the subjects gaining weight within the rec-
ommended ranges proposed by the Institute of Med-
icine (IOM). It is also worth noting that normal-
weight women performed best in terms of reaching
the right GWG, as 25 out of 40 women reached
within the guidelines. There were also positive
changes in underweight women, 6 out of 10 showed
the required increase. On the other hand, obese and
overweight women had higher chances to drop more
than GWG as 8 out of 20 obese and 5 out of 10 over-
weight women had a higher weight range than the
recommended range. The findings indicate that a
higher pre-pregnancy BMI correlates with an ele-
vated risk of excessive weight gain during preg-
nancy, highlighting the need for targeted interven-
tions for women with elevated BMI before concep-
tion. The results suggest that pre-pregnancy BMI
and gestational weight increase are individually and
negatively associated with SGA at birth, with the
lowest SGA risk found in obese women who gain
more weight, as evidenced by Ay et al., (2009) in the
Generation R Study in the Netherlands.
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The systematic review of gestational diabetes melli-
tus (GDM) indicates the definite association with the
pre-pregnancy BMI. No underweight women be-
came GDM and only 5 percent of the normal weight
women were infected. Nevertheless, the frequency
of GDM increased dramatically in overweight and
obese women to 20 and 30 percent, respectively.
This trend endorses the previously documented rela-
tionship between an elevated BMI and insulin re-
sistance that predisposes one to GDM. These results
prove that more attention should be paid to glucose
intolerance and preventive measures in pregnancy to
women with larger pre-pregnancy BMI. This may be
explained by the effect of reverse causation, as the
group of gestational diabetes may be diagnosed with
dietary guidelines leading to a lower weight gain
during the late pregnancy, which Catalano et al.,
(1993) [16] earlier attested to.

In the same way, pre-pregnancy BMI was found to
affect the risk of hypertension during pregnancy.
The cases of hypertension were not observed in un-
derweight women and in normal-weight ones the
level was low (2.5%). The prevalence was elevated
in the overweight group (15%) and the obese group
(30%), indicating a favorable correlation between
BMI and hypertension problems in pregnancy. This
is in line with current literature that has reported ma-
ternal obesity to increase the risks of preeclampsia
and gestational hypertension probably because of
vascular and metabolic reasons of excess adiposity.
Cho et al., (2015) [17] demonstrated that the risk of
GDM during late pregnancy was lower with the rise
of GWG rate, whereas it was not the case in early
pregnancy.

In general, the results of this research demonstrate
that pre-pregnancy BMI has a considerable impact
on maternal health outcomes as it is associated with
the increase in gestational weight gain and the oc-
currence of such complications as GDM and hyper-
tension. Female athletes experiencing a higher BMI
before pregnancy are specifically susceptible to ex-
cess GWG and related negative events, which makes
preconception counseling, weight-management, and
customized tracking during pregnancy an essential
measure to take. On the other hand, even though the
numbers of underweight women were lower, they
were more likely to reach recommended GWG and
had few complications, which indicates that the nor-
mal or slightly below-normal range of BMI could be
protective during gestation.

Conclusion

The study results indicate that pre-pregnancy BMI is
a key factor influencing maternal and newborn out-
comes. The normal-weight women were the major-
ity and had the highest chances of gaining recom-
mended gestational weight, whereas the overweight
and the obese women had a greater disposition to ex-
cessive weight gain. Increased pre-pregnancy BMI
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correlated with heightened chances of gestational di-
abetes mellitus and hypertension, with obese indi-
viduals demonstrating the highest incidence rates.
These issues not only impair maternal health but also
may influence fetal development and the long-term
results of progeny. The research highlights the ex-
treme significance of preconception counseling, op-
timization of weight, and customized monitoring of
the pregnancy process to reduce the risks and
achieve healthier maternal and neonatal outcomes.
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