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Editorial

Maternal obesity has long been perceived as a risk
factor of neonatal morbidity and mortality [1]. Neonatal
morbidity is defined as any adverse outcome in the first
four weeks of an infant’s life. Outcome measures often
include events such as: birth injury, low Apgar scores,
respiratory  distress syndrome, bacterial sepsis,
hypoglycemia, neonatal seizures, NICU admissions, and
even neonatal death in their analysis. The lack of
standardization of outcomes, however, has made it
challenging to compare any neonatal morbidity studies,
recognize trends, and identify solutions to improve
neonatal morbidity outcomes.

The uncontrolled obesity epidemic among women of
reproductive age and its effects on neonatal morbidity is
of particular interest in this context. Currently, the most
widely used measure to determine categories of body
weight is the body mass index (BMI), defined as weight in
kilograms divided by height in meters squared (kg/m?).
An adult with a BMI of 18.5-24.9 is considered normal
weight, while a BMI of 25.0-29.9 is considered
overweight, and a BMI of 30.0 or greater is considered
obese. The World Health Organization (WHO) further
subdivides obesity into three different classes: obesity
class I (BMI 30.0-34.9), obesity class I (BMI 35.0-39.9),
and obesity class III (BMI 40.0 or greater) [1].

Several studies have demonstrated that infants

delivered to women who enter pregnancy at a weight
above normal (BMI of 25.0 or greater), are more likely to
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experience adverse health outcomes [2-11]. More
specifically, it has been shown that a higher maternal BMI
is directly linked to increased risks of neonatal morbidity
[2-4]. The risks are considerable in obese women (BMI 30
or greater), but are most profound in women diagnosed
with class III obesity (BMI 40 or greater).

According to recent data provided by the National
Vital Statistics System (NVSS), among US women giving
birth between 2011-2015, 25.6% were obese and 25.8%
were overweight before becoming pregnant [12]. More
unsettling are the statistics provided by the Centers for
Disease Control and Prevention (CDC) who demonstrated
that obesity among reproductive age women (aged 18-44)
has increased by almost 30% over the last decade, from
21.7% in 2006 to 27.5 % in 2016 [13]. Even though the
trend of increasing obesity in the overall population
seems to have leveled off more recently, the prevalence of
class II (BMI 35.0-39.9) and class III obesity (BMI 40.0 or
greater) is still rising in reproductive aged women [14].
Thus, with now more than 50% of women of childbearing
age being declared obese or overweight, the number of
women entering pregnancy with a BMI outside the
normal range is at an all-time high and remains a
significant public health concern.

It is already known that pregnancies of normal weight
and overweight women are associated with lower
neonatal morbidity rates compared to women of class I,
class II, and class III obesity [2-11]. In particular, a large
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retrospective study by Scott-Pillai, et al. studying the
impact of BMI on maternal and neonatal outcomes in
30,298 singleton pregnancies over an 8-year period in
2004-2011, clearly demonstrated that being overweight
or obese increases the risk of adverse maternal and
neonatal outcomes when compared to normal weight
women [2]. More specifically, the study also showed a
direct relationship between increasing BMI and higher
risks for neonatal morbidity.

Similarly, a recent, retrospective multi-center cohort
study by Kim, et al. investigated neonatal morbidity rates
in a cohort of obese women with singleton pregnancies
and delivery BMI ranging from 30 to 82 [3]. The study
was conducted at the University of Minnesota and the
Hennepin County Medical Center in Minneapolis,
Minnesota and included pertinent deliveries from January
2005 to April 2016. The primary outcome of the study
was composite neonatal morbidity, which was defined as
5-minute Apgar score of less than 7, hospital stays greater
than 5 days, admission to neonatal intensive care unit,
and diagnosis of hypoglycemia, respiratory distress
syndrome, sepsis, and neonatal death. Results
demonstrated: (i) an overall composite neonatal
morbidity rate of 24% in the cohort; (ii) a statistically
significant increase in the incidence of composite
neonatal morbidity with increasing BMI, with the highest
rates among those with BMI 60 or greater (BMI 30-39
[17%], BMI 40-49 [19%], BMI 50-59 [22%] BMI 60 or
greater [56%]; P<.001); and (iii) the adjusted odds of
neonatal morbidity to be 4.47 times higher for neonates
born to mothers with a BMI 60 or greater as compared to
the BMI 30-39 group. Thus, the authors concluded that a
BMI of 60 or greater at the time of delivery is significantly
associated with increased neonatal morbidity. In addition,
neonatal morbidity rates with BMI 60 or greater were
almost five times higher when compared with women in
any lesser obese BMI cohort between 30 and 59.

Taken together, the studies of normal weight,
overweight, and obese women of childbearing age show a
clear correlation between increasing maternal BMI and
higher neonatal morbidity. In particular, they
demonstrate that women at the extreme end of obesity
(class III) display significantly higher neonatal morbidity
rates than any other cohort of obese, overweight, or
normal weight women.

Due to the ongoing and alarming trend of the obesity
epidemic among women of childbearing age and the clear
association between increasing BMI and neonatal
morbidity, it seems sensible to address this risk early
during reproductive planning and well before conception.
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Obese and overweight women should be counseled on the
benefits of pre-pregnancy weight loss and the maternal
and neonatal risks associated with obesity in pregnancy
[15,16]. To reach a healthier BMI before conception,
weight loss regimens by nonsurgical means including
behavioral modifications, dietary changes, and exercise
should be discussed and implemented. In cases where a
preconception BMI within the normal range seems
difficult to attain, women should be counseled that even a
small degree of weight loss may result in improved
metabolic health, improved pregnancy outcomes, and
lower neonatal morbidity rates. For women with a BMI of
40 or greater a referral for consultation with bariatric
surgery may also be appropriate.

In conclusion, achieving weight loss and aiming for a
BMI within normal range (between 18.5-24.9) before
conception will result in a healthier pregnancy. At the
same time, this may also decrease overweight-mediated
adverse effects on the fetus and result in reduced
neonatal morbidity outcomes.

References

1. (2000) World Health Organization. Obesity:
preventing and managing the global epidemic. Report
of a WHO consultation, Geneva: WHO.

2. Scott-Pillai R, Spence D, Cardwell C, Hunter A, Holmes
V (2013) The impact of body mass index on maternal
and neonatal outcomes: a retrospective study in a UK
obstetric population, 2004-2011. BJOG 120(8): 932-
939.

3. Kim T, Burn SC, Bangdiwala A, Pace S, Rauk P (2017)
Neonatal morbidity and maternal complication rates
in women with a delivery body mass index of 60 or
higher. Obstet Gynecol 130(5): 988-993.

4. Sebire NJ, Jolly M, Harris JP, Wadsworth ], Joffe M, et
al. (2001) Maternal obesity and pregnancy outcome: a
study of 287 213 pregnancies in London. Int | Obes
Relat Metab Disord 25(8): 1175-1182.

5. Cedergren MI (2004) Maternal morbid obesity and
the risk of adverse pregnancy outcome. Obstet
Gynecol 103(2): 219-224.

6. Alanis MC, Goodnight WH, Hill EG, Robinson (], Villers
MS, et al. (2010) Maternal super-obesity (body mass
index >50) and adverse pregnancy outcomes. Acta
Obstet Gynecol 89(7): 924-930.

Copyright© Sabrina C Burn, et al.


http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
https://www.ncbi.nlm.nih.gov/pubmed/23530609
https://www.ncbi.nlm.nih.gov/pubmed/23530609
https://www.ncbi.nlm.nih.gov/pubmed/23530609
https://www.ncbi.nlm.nih.gov/pubmed/23530609
https://www.ncbi.nlm.nih.gov/pubmed/23530609
https://www.ncbi.nlm.nih.gov/pubmed/29016490
https://www.ncbi.nlm.nih.gov/pubmed/29016490
https://www.ncbi.nlm.nih.gov/pubmed/29016490
https://www.ncbi.nlm.nih.gov/pubmed/29016490
https://www.ncbi.nlm.nih.gov/pubmed/11477502
https://www.ncbi.nlm.nih.gov/pubmed/11477502
https://www.ncbi.nlm.nih.gov/pubmed/11477502
https://www.ncbi.nlm.nih.gov/pubmed/11477502
https://www.ncbi.nlm.nih.gov/pubmed/14754687
https://www.ncbi.nlm.nih.gov/pubmed/14754687
https://www.ncbi.nlm.nih.gov/pubmed/14754687
https://www.ncbi.nlm.nih.gov/pubmed/20438391
https://www.ncbi.nlm.nih.gov/pubmed/20438391
https://www.ncbi.nlm.nih.gov/pubmed/20438391
https://www.ncbi.nlm.nih.gov/pubmed/20438391

10.

11.

Sabrina C Burn, et al. Maternal Obesity and its Impact on Neonatal Morbidity.

Pediatrics & Neonatal Biology Open Access

Crane JMG, Murphy P, Burrage L, Hutchens D (2013)
Maternal and perinatal outcomes of extreme obesity
in pregnancy. ] Obstet Gynaecol Can 35(7): 606-611.

Lutsiv O, Mah ], Beyene ], McDonald SD (2015) The
effects of morbid obesity on maternal and neonatal
health outcomes: a systematic review and meta-
analyses. Obes Rev 16(7): 531-546.

Marshall NE, Guild C, Cheng YW, Caughey AB,
Halloran DR (2012) Maternal superobesity and
perinatal outcomes. Am ] Obstet Gynecol 206(5):
417.e1-417.e6.

Chen M, McNiff C, Madan ], Goodman E, Davis JM, et al.
(2010) Maternal obesity and neonatal Apgar scores. ]
Matern Fetal Neonatal Med 23(1): 89-95.

Blomberg M (2013) Maternal obesity, mode of
delivery, and neonatal outcome. Obstet Gynecol
122(1): 50-55.

12.

13.

14.

15.

16.

OMOoN

Pediatr Neonat biol 2018, 3(2): 000121.

Deputy NP, Dub B, Sharma A] (2018) Prevalence and
trends in pre-pregnancy normal weight -48 States,
New York City, and District of Columbia, 2011-2015.
MMWR Morb Mortal Wkly Rep 66 (5152): 1402-
1407.

Behavioral risk factor surveillance system, Centers
for Disease Control and Prevention.

Flegal KM, Carroll MD, Kit BK, Ogden CL (2012)
Prevalence of obesity and trends in the distribution of
body mass index among US adults, 1999-2010. JAMA
307(5): 491-497.

ACOG Practice Bulletin No 156 (2015). Obesity in
pregnancy. Obstet Gynecol 126(6): e112-126.

Gunatilake RP, Perlow JH (2011) Obesity and

pregnancy: clinical management of the obese gravid.
Am ] Obstet Gynecol 204(2): 106-119.

Copyright© Sabrina C Burn, et al.


https://www.ncbi.nlm.nih.gov/pubmed/23876637
https://www.ncbi.nlm.nih.gov/pubmed/23876637
https://www.ncbi.nlm.nih.gov/pubmed/23876637
https://www.ncbi.nlm.nih.gov/pubmed/25912896
https://www.ncbi.nlm.nih.gov/pubmed/25912896
https://www.ncbi.nlm.nih.gov/pubmed/25912896
https://www.ncbi.nlm.nih.gov/pubmed/25912896
https://www.ajog.org/article/S0002-9378(12)00269-4/fulltext
https://www.ajog.org/article/S0002-9378(12)00269-4/fulltext
https://www.ajog.org/article/S0002-9378(12)00269-4/fulltext
https://www.ajog.org/article/S0002-9378(12)00269-4/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/19670044
https://www.ncbi.nlm.nih.gov/pubmed/19670044
https://www.ncbi.nlm.nih.gov/pubmed/19670044
https://www.ncbi.nlm.nih.gov/pubmed/23743457
https://www.ncbi.nlm.nih.gov/pubmed/23743457
https://www.ncbi.nlm.nih.gov/pubmed/23743457
https://www.cdc.gov/mmwr/volumes/66/wr/mm665152a3.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm665152a3.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm665152a3.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm665152a3.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm665152a3.htm
https://www.ncbi.nlm.nih.gov/pubmed/22253363
https://www.ncbi.nlm.nih.gov/pubmed/22253363
https://www.ncbi.nlm.nih.gov/pubmed/22253363
https://www.ncbi.nlm.nih.gov/pubmed/22253363
https://www.ncbi.nlm.nih.gov/pubmed/26595582
https://www.ncbi.nlm.nih.gov/pubmed/26595582
https://www.ncbi.nlm.nih.gov/pubmed/21284965
https://www.ncbi.nlm.nih.gov/pubmed/21284965
https://www.ncbi.nlm.nih.gov/pubmed/21284965
https://creativecommons.org/licenses/by/4.0/

	Editorial
	References

