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ABSTRACT

Background: The presence of excessive weight in mothers during pregnancy and childbirth can result in significant issues in
different stages of pregnancy, delivery, postpartum and also newborn health. The aim of the present study was to examine the
influence of maternal obesity on diverse consequences for both the mother and the developing baby. The main objective was to
contrast the effects of obesity on outcomes during pregnancy and childbirth for overweight expectant mothers versus those with
a healthy weight.

Material and Methods: The investigation was carried out on pregnant women who attended the antenatal clinic at Indus
Medical College Tando Muhammad Khan. The investigators utilized a sequential sampling technique and handpicked 56 cases
and 56 controls. The data was analyzed using IBM SPSS 22.0 software. The chi-square test was used to identify discrepancies
in proportions, while the independent t-test and ANOVA were utilized to contrast the means. They also conducted Pearson's
correlation to investigate the connection between maternal BMI and birth weight.

Results: There were a total of 112 patients included in the study. There were 56 cases (patients) and 56 controls (healthy
individuals). Women with gestational diabetes mellitus had a significantly higher proportion of complications compared to those
without gestational diabetes mellitus (32.1% vs. 7.14%, p-value=0.02). Regarding the mode of delivery, women who underwent
caesarean section had a significantly higher proportion of complications compared to those who had a vaginal delivery (37.5%
vs. 62.5%, p-value=0.02). For post-partum complications, the proportion of women with postpartum fever and wound infection
was very low, and no statistical comparison was made.

Conclusions: The current research provided clear evidence that maternal obesity can result in negative outcomes for both the
mother and fetus. In addition, the study showed that there was an increased need for induction of labor and operative
interventions in women who were obese.
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INTRODUCTION

The prevalence of obesity during pregnancy has been associated
with numerous challenges for both the mother and the unborn
child. Maternal obesity is characterized by a body mass index
(BMI) of 30 or higher, and it impacts roughly 20% of expectant
mothers globally.*

Evidence has demonstrated that the presence of obesity
while pregnant escalates the likelihood of experiencing gestational
diabetes, high blood pressure, premature delivery, and fetal
demise.?® The fetal risks associated with maternal obesity include
macrosomia, congenital anomalies, and neonatal hypoglycemia.
Several studies have found that maternal obesity adversely
impacts a mother's health and the health of her fetus. In a
systematic review and meta-analysis study®, maternal obesity was
associated with 2.78 times higher risks of gestational diabetes,
2.38 times higher risks of gestational hypertension, and 2.19 times
higher risks of preeclampsia. As well as the preterm birth risk,
obese women are at 1.8 times higher risk for stillbirth and 1.4 times
higher risk for preterm birth. Another systematic review and meta-
analysis study? also looked at the link between a mother's weight
and risk of stillbirth. Women who are obese are 30% more likely to
give birth to a stillborn child than women who are not obese. The
study also reported a 40% increased risk of neonatal death in
babies born to obese women. According to Johansson et al,
research has indicated that maternal obesity is linked to
unfavorable pregnancy results.® The study found that maternal
obesity increased the risk of preterm birth by 30%, shoulder
dystocia by 60%, and macrosomia by 130%. The study also
reported a 30% increased risk of congenital anomalies in babies
born to obese women. Numerous studies have demonstrated that
the occurrence of overweight and obesity among children of all age
groups has been progressively increasing over the last few
decades.* Pregnant women who have a higher body mass index
(BMI) are more likely to face several health issues during
pregnancy, childbirth, and postpartum, which can affect both the
mother and the newborn. These complications can range from high
blood pressure and diabetes to fetal deaths and bigger-sized

babies. Caesarean sections and postdate pregnancies are also
more common in overweight or obese mothers. Therefore, it is
crucial to manage weight and maintain a healthy BMI during
pregnancy to minimize the risk of such complications.>” Women
who are overweight or obese have a higher probability of being
given induction to initiate labor and needing a C-section for
delivery.®® There seems to be a connection between the amount of
maternal obesity and the likelihood of fetal macrosomia, with the
risk increasing as the maternal obesity level rises.'® Furthermore,
obese pregnant women have been observed to experience still
births and higher rates of infant mortality during the postnatal and
perinatal periods.!* The main goal of this research was to
investigate different outcomes for both the mother and fetus, which
are affected by maternal obesity. Specifically, the aim was to
determine how obesity impacts the outcome for pregnant women
and their babies in comparison to women who have a normal
weight.

MATERIAL AND METHODS

The research was carried out in department of Indus Medical
College Tando Muhammad Khan. The study was designed as a
prospective, and its focus was on antenatal women who had
registered during the period of six months, specifically during their
first trimester. The study group consisted of 56 antenatal women
who were receiving outpatient care at the hospital, while the
control group was also made up of 56 antenatal women attending
the same department. The eligibility requirements for the study
sample encompassed individuals who were open to taking part
and fulfilled the inclusion criteria.

The study only included pregnant women in their first
trimester who had a body mass index (BMI) of 230 kg/m? or higher,
regardless of their age and previous childbirths, as long as they
were willing to participate. Women who had not received antenatal
care during their first trimester, those who had experienced
miscarriages or had babies with abnormalities in the past, and
those with a BMI <30 kg/m? were not considered for the study. The
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control group consisted of pregnant women in their first trimester
whose BMI ranged from 25.1 kg/m? to 29.9 kg/m?.

During the study period, it was possible to recruit a total of
112 women, consisting of 56 cases and 56 controls.

The collection of information during this period also included
the indication for labour induction, the mode of delivery (vaginal or
caesarean), as well as details regarding shoulder dystocia and
instrumental delivery. The participants in the study were monitored
from the time of delivery through their postpartum period until they
were released from the hospital.

Before conducting the study, the Institutional Ethical

Committee granted ethical permission.
Statistical Analysis: The statistical software used for data
analysis was SPSS IBM version 22.0. For categorical variables, a
ratio was employed, while for numerical variables, an average, a
middle value, a span, and a variability measure were computed.
The chi-square examination was utilized to ascertain the
significance of the distinct proportions, and a p-value of 0.05 was
deemed statistically noteworthy. The autonomous t-test and
ANOVA were employed to determine the significant disparities in
averages. The study compared two groups for antepartum,
intrapartum complications, and neonatal outcomes.

RESULTS

There were 112 participants in the study. Table 1 shows the
distribution of various demographic and medical characteristics of
56 cases (patients) and 56 controls (healthy individuals) in a study.
Age group: There are more than half of cases (57.1%) in people
aged 26-31, followed by 37.5% in people aged 32-36, and 5.3% in
people aged 21-25. No cases were reported in the age group of
>36 years. In contrast, controls were more evenly distributed
across age groups, with the highest proportion (64.2%) in the age
group of 26-31 years.

Occupation: The majority of cases (83.9%) are housewives,
whereas controls are mostly from class | and Il occupations
(92.8%). The proportion of skilled and unskilled workers is very low
in both cases and controls.

Socio-economic status: The majority of cases and controls
belong to class IV and V socio-economic status. However, a
slightly higher proportion of cases (35.7%) belong to class Ill,
whereas a slightly higher proportion of controls (46.4%) belong to
class V.

Gravida and parity: Cases and controls are similar in terms of the
number of gravida and parity. However, a higher proportion of
cases (35.7%) are in their first pregnancy (primipara), whereas a
higher proportion of controls (32.1%) have one child (parity one).
Previous abortion: Cases are more likely to have a history of
previous abortion (17.85%) compared to controls (16.0%).
Childhood obesity: Cases and controls have a similar distribution
of childhood obesity, with 26.7% of cases and 33.9% of controls
reporting a history of childhood obesity. Table 1

Table 2 shows the mean height of cases was 157 +5.3 cm,
while that of controls was 158 +5.8 cm.

The mean weight of cases was 87 +7 kg, while that of
controls was 61 +3.7 kg.

The mean BMI of cases was 36 +3.4 kg/m2, which is
considered obese, while that of controls was 24 +1.5 kg/m2, which
is considered normal.

The mean pulse rate of cases was 85 +7 beats per minute,
while that of controls was 80 +7.3 beats per minute.

The mean systolic blood pressure of cases was 120 +20
mmHg, while that of controls was 106 +12 mmHg. The mean
diastolic blood pressure of cases was 80 +10 mmHg, while that of
controls was 71 +8 mmHg. These differences in blood pressure
values between cases and controls may be clinically significant
and warrant further investigation. Table 2

Table 3 presents the outcomes, cases, controls, and P-
values for different variables related to pregnancy and delivery.
The P-values indicate the statistical significance of the association
between the outcome and the exposure.

For antepartum complications, women with gestational
diabetes mellitus had a significantly higher proportion of
complications compared to those without gestational diabetes
mellitus (32.1% vs. 7.14%, p-value=0.02). Similarly, women with
gestational hypertension had a significantly higher proportion of
complications compared to those without gestational hypertension
(39.2% vs. 7.14%, p-value <0.001). Women with preeclampsia and
those who required induction of labour also had significantly higher
proportions of complications compared to those who did not have
these conditions (p-value=0.003 and 0.013, respectively).

Regarding the mode of delivery, women who underwent
caesarean section had a significantly higher proportion of
complications compared to those who had a vaginal delivery
(37.5% vs. 62.5%, p-value=0.02).

For post-partum complications, the proportion of women with
postpartum fever and wound infection was very low, and no
statistical comparison was made. Table 3

Based on the provided table, 4 the following information can
be inferred:

The study compared cases and controls in terms of various
fetal and neonatal outcomes.

Cases had a higher mean estimated fetal weight (3.44 +
0.42) compared to controls (2.91 + 0.21), with a mean difference of
0.425 and a 95% confidence interval (Cl) of 0.257-0.704. This
distinction exhibited statistical importance, showing a p-value
<0.0001.

Cases also had a higher mean amniotic fluid index (12.69 +
3.1) compared to controls (10.29 + 2.3), with a mean difference of
2315 and a 95% CI of 1.251-3.440. This difference was
statistically significant with a p-value of <0.0001.

There was a tendency for cases to exhibit a higher average
neonatal birth weight (3.22 + 0.87) compared to controls (2.8 *
0.29), with a mean deviation of 0.122 and a 95% confidence
interval ranging from -0.031 to 0.477. However, this disparity was
not statistically significant, as indicated by a p-value of 0.062.

Regarding neonatal gestational age, there was no
noteworthy distinction observed between cases and controls. The
mean deviation was 78.871, and the 95% confidence interval
ranged from -233.66 to 75.843. The p-value associated with this
comparison was 0.213. Table 4

Table 1: Demographic Profile of the participants (n=112).

Profile [ Cases (n=56) [ Control (n=56)
Age group (in years)

21-25 3 (5.3%) 8 (14.2%)
26-31 32 (57.1%) 36 (64.2%)
32-36 21 (37.5%) 12 (21.4%)
>36 0 0
Occupation

Housewife 47 (83.9%) 52 (92.8%)
Skilled worker 4 (7.14%) 2 (3.57%)
Unskilled worker 3 (5.35%) 1(1.78%)
Clerk 1 (1.78%) 1(1.78%)
Semi Professional 1 (1.78%) 0
Socio-economic status

Class | 0 0

Class Il 1(1.78%) 0

Class Ill 17 (30.3%) 9 (16.0%)
Class IV 20 (35.7%) 21 (37.5%)
Class V 18 (32.1%) 26 (46.4%)
Gravida

Primipara 20 (35.7) 26 (46.4)
Multipara (2nd Gravida) 20 (35.7) 12 (21.4)
Multipara (3rd Gravida) 11 (19.64) 15 (26.7)
Multipara (4th Gravida) 5(8.92) 3(5.35)
Parity

Zero 21 (37.5%) 26 (46.4%)
One 26 (46.4%) 18 (32.1%)
Two 7 (12.5%) 11 (19.6%)
Three 2 (3.57%) 1 (1.78%)
Previous abortion

Yes ‘ 10 (17.85%) ‘ 47 (83.9%)
No 46 (82.1%) 9 (16.0%)
Childhood obesity

yes ‘ 15 (26.7%) ‘ 19 (33.9%)
No 41 (73.2%) 37 (66.0%)
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Table 2: The study population's vital parameters (n=112).

Cases Controls
Parameters Mean (SD) Mean (SD)
n =56 n =56
Height (cm) 157 5.3 158 #5.8
Weight (kg) 87 +7 61 +3.7
BMI (kg/m2) 36 +3.4 24 +1.5
Pulse rate (per min) 85 +7 80+7.3
Systolic blood pressure (per mmHg) 120 +20 106 +12
Diastolic blood pressure (per mmHg) 80 +10 718
Table 3: Obstetric complications and neonatal mortality associated with maternal obesity.
(n=112).
Outcomes [ Ccases [ Controls [ P-value
Antepartum complication
Gestational diabetes mellitus
Yes 18 (32.1%) ‘ 4 (7.14%) ‘ 0.02*
No 38 (67.8%) 52 (92.8%)
Gestational hypertension
Yes 22 (39.2%) 4 (7.14%) <0.001*
No 34 (60.7%) ‘ 52 (92.8%)
Preeclampsia
Yes ‘ 13 (23.1%) ‘ 2 (3.57%) ‘ 0.003*
No 43 (76.7%) 54 (96.4%)
Need for induction of labour
Yes 11 (19.6%) 2 (3.57%) 0.013*
No 45 (80.3%) ‘ 54 (96.4%) ‘
Mode of delivery
Vaginal ‘ 35 (62.5%) ‘ 49 (87.5%) ‘ 0.02*
Caeserean section 21 (37.5%) 7 (12.5%)
Post-partum complications
Postpartum fever
Yes ‘ 3 (5.35%) ‘ 0 ‘ -
No 53(94.6%) 56 (100%)
Wound infection
Yes 3 (5.35%) 0 -
No ‘ 53(94.6%) ‘ 56 (100%) ‘
Table 4: Numerous factors are associated with maternal obesity (n=112).
Characteristics Mean (SD) Mean 95% CI p value
difference ‘ ‘
Estimated fetal weight
Case 3.44 (+0.42) ‘ 0.425 ‘ 0.257-0.704 <0.0001
Control 2.91 (x0.21)
Amniotic fluid index
Case 12.69 (£3.1) 2.315 1.251-3.440 <0.0001
Control ‘ 10.29 (+2.3) ‘ ‘
Neonatal birth weight
Case ‘ 3.22 (+0.87) ‘ 0.122 ‘ -0.031-0.477 ‘ 0.062
Control 2.8 (x0.29)
Neonatal gestational age
Case ‘ 37.54 (+2.8) ‘ 78.871 ‘ -233.66-75.843 ‘ 0.213
Control 38.5 (+4.3)
DISCUSSION

Obesity during pregnancy is a growing concern, affecting a
significant proportion of pregnant women worldwide. Based on a
report issued by the World Health Organization (WHO), there has
been a notable increase in obesity levels among women in the
childbearing age group (15-49 years) who are anticipating a baby.
Roughly 15% of these women are classified as overweight or
obese while being pregnant. This upsurge in obesity during
gestation has been associated with diverse adverse effects on the
health and welfare of both the mother and the developing fetus,
profoundly affecting their overall state.*?

Excessive weight during pregnancy raises the likelihood of
different maternal issues, such as gestational diabetes mellitus
(GDM), pregnancy-related hypertension, preeclampsia, blood
clotting incidents, and surgical delivery.*® Research has indicated
that overweight women face an increased likelihood of
experiencing gestational diabetes mellitus (GDM), a form of
diabetes that emerges during pregnancy and can result in
difficulties for both the mother and the infant. Moreover, overweight
women have a greater propensity to develop hypertensive
disorders while pregnant, like preeclampsia, which can contribute
to premature birth, the unfortunate demise of both the mother and
the infant, and enduring cardiac complications.* The most recent
inquiry unveiled a significant statistical correlation (p = 0.02)
between maternal obesity and gestational diabetes mellitus. This
finding corresponds to previous studies conducted by Uebe K et al
and Abenhaim HA et al., who also observed an elevated

probability of gestational diabetes mellitus in women with excess
weight. 1516

The percentage of people who experienced gestational
hypertension and pre-eclampsia exceeded that of the comparison
groups (with a p-value <0.001 and 0.003, respectively). Several
studies have definitively established a comparable association
between maternal obesity and pregnancy-related high blood
pressure.t’1°

Some of the unfavorable fetal consequences linked to
obesity during pregnancy include macrosomia, stillbirths, neonatal
fatalities, congenital abnormalities, and childhood obesity.?° Fetal
macrosomia, which is more prevalent in overweight women, raises
the likelihood of birth harm, shoulder dystocia, and low blood sugar
in newborns. Moreover, research indicates that obesity during
pregnancy augments the chances of fetal demise and neonatal
mortality, despite the fact that the precise mechanisms are not
completely comprehended.?? Moreover, offspring born to
overweight mothers face an elevated probability of encountering
obesity and metabolic ailments in the future, underscoring the
significance of tackling obesity during pregnancy as a matter of
public health importance.??

The current research has found that there was a higher
demand for inducing labor among the participants, with a
percentage of 20%. This outcome has been previously
documented.? The proportion of instances leading to a cesarean
delivery was markedly greater in comparison to the reference
group, with 37.5% of instances necessitating the operation
compared to merely 12.5% in the reference group. Numerous
other investigations have also documented an increased
prevalence of cesarean deliveries among mothers who are
overweight.’®242 According to the report, caesarean section was
performed due to failed induction (4%), macrosomia (18%), and
prolonged labour (6%). This aligns with the results of previous
studies which also found prolonged labour to be a common reason
for caesarean section.'23%

The admission of the infants to the neonatal intensive care
unit (NICU) was primarily caused by fetal distress, which
accounted for most of the admissions (12% out of 22%). It was
evident that the mother's obesity had caused fetal distress, which
consequently resulted in the baby being admitted to the Neonatal
Intensive Care Unit (NICU). Similar research has also indicated
analogous findings, indicating that infants born to overweight
mothers had a higher likelihood of NICU admission.?"%

CONCLUSION

Based on the current research, both the unborn child and the
mother may experience adverse consequences as a result of the
mother's excessive weight. Maternal obesity was discovered to
have a significant correlation with prenatal problems, including
gestational diabetes mellitus, gestational hypertension, and
preeclampsia. Furthermore, maternal obesity was linked to a
higher probability of requiring labor induction and increased
medical interventions during childbirth. Another connection
between maternal obesity and larger-than-average infants, as well
as postpartum issues like wound infection and fever, is that it leads
to a notable increase in the levels of amniotic fluid. Obese women
exhibited higher rates of neonatal intensive care unit (NICU)
admissions for their babies due to fetal distress. To fully
comprehend the complete clinical implications of maternal obesity
on both pregnancy and the offspring, further examination is
necessary, particularly in areas such as neurodevelopmental
outcomes and the likelihood of future offspring developing obesity.

REFERENCES

1. Li L-J, Huang L, Tobias DK, Zhang C. Gestational Diabetes Mellitus
Among Asians — A Systematic Review From a Population Health
Perspective. Front Endocrinol (Lausanne) [Internet]. 2022 Jun 16;13.
Available from:
https://www.frontiersin.org/articles/10.3389/fendo.2022.840331/full

2. Aune D, Saugstad OD, Henriksen T, Tonstad S. Maternal Body Mass

PJMHS Vol 17, No. 4, April, 2023 709



Obesity in Pregnancy Maternal and Fetal Outcome

10.

11.

12.

13.

14.

15.

Index and the Risk of Fetal Death, Stillbirth, and Infant Death. JAMA
[Internet]. 2014  Apr  16;311(15):1536. Available  from:
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2014.22
69

Johansson S, Villamor E, Altman M, Bonamy A-KE, Granath F,
Cnattingius S. Maternal overweight and obesity in early pregnancy
and risk of infant mortality: a population based cohort study in
Sweden. BMJ [Internet]. 2014 Dec 2;349(dec02 6):96572—-g6572.
Available from: https://www.bmj.com/lookup/doi/10.1136/bmj.g6572
Reilly JJ, Dorosty AR. Epidemic of obesity in UK children. Lancet
[Internet]. 1999 Nov;354(9193):1874-5. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0140673699045559
Siega-Riz A-M, Siega-Riz A-M, Laraia B. The Implications of Maternal
Overweight and Obesity on the Course of Pregnancy and Birth
Outcomes. Matern Child Health J [Internet]. 2006 Sep
23;10(S1):153-6. Available from:
https://link.springer.com/10.1007/s10995-006-0115-x

Guelinckx |, Devlieger R, Beckers K, Vansant G. Maternal obesity:
pregnancy complications, gestational weight gain and nutrition. Obes
Rev  [Internet]. 2008  Mar;9(2):140-50.  Available  from:
https://onlinelibrary.wiley.com/d0i/10.1111/j.1467-789X.2007.00464.x
Heslehurst N, Simpson H, Ells LJ, Rankin J, Wilkinson J, Lang R, et
al. The impact of maternal BMI status on pregnancy outcomes with
immediate short-term obstetric resource implications: a meta-
analysis. Obes Rev [Internet]. 2008 Nov;9(6):635-83. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-789X.2008.00511.x
Liang C-C, Chao M, Chang S-D, Chiu SY-H. Impact of prepregnancy
body mass index on pregnhancy outcomes, incidence of urinary
incontinence and quality of life during pregnancy - An observational
cohort study. Biomed J [Internet]. 2020 Dec;43(6):476—83. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S2319417019305062
Callaway LK, Chang AM, Mcintyre HD, Prins JB. The prevalence and
impact of overweight and obesity in an Australian obstetric
population. Med J Aust [Internet]. 2006 Jan 16;184(2):56—9. Available
from: https://onlinelibrary.wiley.com/doi/abs/10.5694/].1326-
5377.2006.tb00115.x

Ehrenberg HM, Mercer BM, Catalano PM. The influence of obesity
and diabetes on the prevalence of macrosomia. Am J Obstet Gynecol
[Internet]. 2004 Sep;191(3):964-8. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0002937804005368
Papachatzi E, Papadopoulos V, Dimitriou G, Paparrodopoulos S,
Papadimitriou-Olivgeris M, Vantarakis A. Prepregnancy maternal
obesity and fetal-perinatal death in a Mediterranean country. J
Perinat Med [Internet]. 2015 Jan 1;43(3). Available from:
https://www.degruyter.com/document/doi/10.1515/jpm-2014-
0044/html

Muglia LJ, Benhalima K, Tong S, Ozanne S. Maternal factors during
pregnancy influencing maternal, fetal, and childhood outcomes. BMC
Med [Internet]. 2022 Nov 1;20(1):418. Available from:
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-
02632-6

Practice Bulletin No. 156: Obesity in Pregnancy: Correction. Obstet
Gynecol [Internet]. 2016 Dec;128(6):1450-1450. Available from:
https://journals.lww.com/00006250-201612000-00045

Motedayen M, Rafiei M, Rezaei Tavirani M, Sayehmiri K, Dousti M.
The relationship between body mass index and preeclampsia: A
systematic review and meta-analysis. Int J Reprod Biomed [Internet].
2019 Jul 25; Available from:
https://knepublishing.com/index.php/ijrm/article/view/4857

Uebel K, Pusch K, Gedrich K, Schneider K-TM, Hauner H, Bader BL.
Effect of maternal obesity with and without gestational diabetes on
offspring  subcutaneous and preperitoneal adipose tissue
development from birth up to year-1. BMC Pregnancy Childbirth
[Internet]. 2014 Dec 11;14(1):138. Available from:
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1
471-2393-14-138

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Abenhaim HA, Kinch RA, Morin L, Benjamin A, Usher R. Effect of
prepregnancy body mass index categories on obstetrical and
neonatal outcomes. Arch Gynecol Obstet [Internet]. 2006 Nov
21;275(1):39-43. Available from:
http://link.springer.com/10.1007/s00404-006-0219-y

Mandal D, Manda S, Rakshi A, Dey RP, Biswas SC, Banerjee A.
Maternal obesity and pregnancy outcome: a prospective analysis. J
Assoc Physicians India [Internet]. 2011 Aug;59:486-9. Available
from: http://www.ncbi.nim.nih.gov/pubmed/21887903

Catalano PM, Mcintyre HD, Cruickshank JK, McCance DR, Dyer AR,
Metzger BE, et al. The Hyperglycemia and Adverse Pregnancy
Outcome Study. Diabetes Care [Internet]. 2012 Apr 1;35(4):780-6.
Available from:
https://diabetesjournals.org/care/article/35/4/780/38326/The-
Hyperglycemia-and-Adverse-Pregnancy-Outcome

Feresu SA, Wang Y, Dickinson S. Relationship between maternal
obesity and prenatal, metabolic syndrome, obstetrical and perinatal
complications of pregnancy in Indiana, 2008-2010. BMC Pregnancy
Childbirth  [Internet]. 2015 Dec 16;15(1):266. Available from:
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s1
2884-015-0696-8

Catalano PM. Obesity, insulin resistance, and pregnancy outcome.
REPRODUCTION [Internet]. 2010 Sep;140(3):365-71. Available
from: https://rep.bioscientifica.com/view/journals/rep/140/3/365.xml
Nohr EA, Wolff S, Kirkegaard H, Wu C, Andersen A-MN, Olsen J, et
al. Cause-Specific Stillbirth and Neonatal Death According to
Prepregnancy Obesity and Early Gestational Weight Gain: A Study in
the Danish National Birth Cohort. Nutrients [Internet]. 2021 May
15;13(5):1676. Available  from: https://www.mdpi.com/2072-
6643/13/5/1676

Herring SJ, Platek DN, Elliott P, Riley LE, Stuebe AM, Oken E.
Addressing Obesity in Pregnancy: What Do Obstetric Providers
Recommend? J Women’s Heal [Internet]. 2010 Jan;19(1):65-70.
Available from: http://www.liebertpub.com/doi/10.1089/jwh.2008.1343
Ahmed SR, Ellah MAA, Mohamed OA, Eid HM. Prepregnancy obesity
and pregnancy outcome. Int J Health Sci (Qassim) [Internet]. 2009
Jul;3(2):203-8. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/21475538

Sahu MT, Agarwal A, Das V, Pandey A. Impact of maternal body
mass index on obstetric outcome. J Obstet Gynaecol Res [Internet].
2007 Oct;33(5):655-9. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/j.1447-0756.2007.00646.x
Denison F, Price J, Graham C, Wild S, Liston W. Maternal obesity,
length of gestation, risk of postdates pregnancy and spontaneous
onset of labour at term. BJOG An Int J Obstet Gynaecol [Internet].
2008 May;115(6):720-5. Available from:
https://onlinelibrary.wiley.com/d0i/10.1111/j.1471-0528.2008.01694.x
Ng S-K, Cameron CM, Hills AP, McClure RJ, Scuffham PA.
Socioeconomic disparities in prepregnancy BMI and impact on
maternal and neonatal outcomes and postpartum weight retention:
the EFHL longitudinal birth cohort study. BMC Pregnancy Childbirth
[Internet]. 2014 Dec 8;14(1):314. Available from:
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/14
71-2393-14-314

Vinturache AE, McDonald S, Slater D, Tough S. Perinatal outcomes
of maternal overweight and obesity in term infants: a population-
based cohort study in Canada. Sci Rep [Internet]. 2015 Mar
20;5(1):9334. Available from:
https://www.nature.com/articles/srep09334

Usha Kiran TS, Hemmadi S, Bethel J, Evans J. Outcome of
pregnancy in a woman with an increased body mass index. BJOG An
Int J Obstet Gynaecol [Internet]. 2005 Jun;112(6):768-72. Available
from: https://onlinelibrary.wiley.com/doi/10.1111/j.1471-
0528.2004.00546.x

710 PJMHS Vol. 17, No. 4, April, 2023



