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Abstract
Introduction and objective: Pre-pregnancy obesity is associated with complications including preeclampsia, gestational diabetes mellitus, stillbirth, and fetal 
macrosomia. The objective of this study was to determine whether pre-pregnancy body mass index (BMI, calculated as weight (kg)/ [height (m)]2) affected immediate 
neonatal outcomes.

Methods: Institutional review board–exempt status was obtained. Medical information was abstracted from all deliveries at University of Florida Health in December 
2013, including age, race-ethnicity, pre-pregnancy and post-pregnancy BMI, Apgar scores, and venous and arterial cord gas pH levels. Standard statistical analysis 
was performed with Microsoft Excel; null hypothesis was rejected for p-value <0.05.

Results: A total of 135 patient charts were reviewed; average age was 27.5 years of age, mean pre-pregnancy BMI was 28.7, and average gestational weight gain was 
12.55 kg. Thirty-nine percent of patients were normal-weight or underweight, 25% were overweight, and 36% were obese. Average fetal weight at delivery was 3,375 
g. Fetal weight incrementally increased as maternal BMI increased; women with normal or low BMIs had an average fetal weight of 3,299 g, whereas those who were 
obese had an average fetal weight of 3,490 g. Apgar score at 1 minute was significantly lower for neonates of mothers with class III obesity than for those of mothers 
with normal or low BMIs (7 compared with 8.3; p=.04). The venous cord gases showed that patients with class II and III obesity had significantly lower pH levels 
than did normal-weight or underweight patients (7.3 and 7.28, respectively, compared with 7.34; p=0.02 and 0.01).

Conclusions: Pre-pregnancy obesity can lead to high fetal weight, lower 1 minute Apgar scores, and lower venous cord gas pH levels. We aim to analyze data based 
on gestational weight gain as well as to collect more patient charts to increase study power.
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Background
Obesity in the United States has become a large epidemic. In the 

year 2007-2008, 33.8% of adults are obese, with an additional 34.2 are 
overweight. Also, a third of women ages 20-39 years are obese. There 
are many known complications of obesity such as hypertension, type II 
diabetes, hyperlipidemia, etc. As such, these factors can be translated 
to pre-pregnancy obesity with complications including preeclampsia, 
GDM, still birth, and fetal macrosomia [1]. Thus, research has shown 
that children born to mothers who are obese or have diabetes mellitus 
are at a greater risk for developing metabolic disease. Because of the 
increased obesity rates in this country, there are implications that these 
pregnancies will continue the cycle of insulin resistance and obesity 

[2]. The objective for this pilot study was to determine if maternal pre-
pregnancy BMI affects immediate neonatal outcomes.

Materials and methods
IRB exempt status was obtained through the University of Florida 

Institutional Review Board for this retrospective chart review. CPT 
codes were used to identify all patients who delivered at University of 
Florida Health, Shands Hospital (Gainesville, FL) over the designated 
time period. Data analyzed for this preliminary pilot study abstracted 
information from patients who delivered during December 2013. 
Data collected included: age, race/ethnicity, insurance payor, pre- and 
post-pregnancy body mass index, total maternal weight gain, mode of 
delivery, pregnancy complications, maternal medical problems, fetal 
Apgar scores at 1 and 5 minutes, and cord blood gas pH. The exclusion 
criterion for this analysis was a delivery prior to 37 weeks’ gestational 

age [3-5]. Statistical analysis was performed using Microsoft Excel and 
GraphPad software. The null hypothesis was rejected for p<0.05. 

Results
135 deliveries were reviewed for this pilot preliminary study. 

The average age was 27.5 years old, mean pre-pregnancy BMI was 
28.7, and average gestational weight gain was 12.55 kg. 71 (53%) 
were Caucasian/White, 23% Black/African American and 24% were 
other races including Asian and Hispanic; this reflected our overall 
population that is served at UF Health. 38.9% of patients were normal-
weight or underweight, 24.6 % were overweight, and 36.7% were obese 
(Table 1). As maternal BMI increased, there was an upward trend in 
fetal weight. When comparing women with low and normal BMI to 
women with BMI greater than 30, the fetal weights were 3299g and 
3489g, respectively, with a p-value equal to 0.145 (Figure 1). The next 
parameter that we examined was venous and arterial cord blood gas 
pHs that are obtained routinely on all deliveries at UF Health. Neonates 
born from class II and III obese mothers had lower pH values for 
venous cord gases than those of normal/underweight mothers (7.299 
and 7.28 vs. 7.34; p-value equal to 0.02 and 0.03, respectively). Analysis 



Spiryda LB (2017) Assessing the influence of maternal pre-pregnancy body mass index and obesity in neonatal outcomes: A pilot study

Front Womens Healt, 2017         doi: 10.15761/FWH.1000120  Volume 2(1): 2-3

of arterial blood gas pH data did not show any significant differences 
between the BMI classes (Figure 2). 

Lastly, we assessed differences in fetal Apgar scores at 1 and 5 
minutes of birth. The Apgar scores at 1 minute were lower in fetuses 
born to class III obese mothers when comparted to all BMI classes. The 
1 minute Apgar score reached statistical significance when comparing 
neonates born to normal and underweight women to the Class III 
obese women (8.2 vs. 7.0; p-value=0.04); all others were just trends 
approaching clinical significance. There were no significant trends or 
differences with Apgar scores at 5 minutes among neonates born to the 
women of different BMI classes (Figure 3).

Conclusions and discussion
Obesity is a known risk factor for potential adverse maternal 

pregnancy outcomes and present literature indicates neonate/fetal 
outcomes as well as in later childhood development. This pilot study 
wanted to assess if pre-pregnancy BMI affected fetal weight, venous and 
arterial cord gas pH and Apgar scores at birth. We found that as pre-
pregnancy BMI increased, fetal weight increased; Women with Class 
II Obesity delivered the largest infants (3686g; p-value=0.025). Fetuses 
born to women with Class III obesity had lower venous cord blood 
gases than rest of weight classes. Additionally, these fetuses had the 
lowest average 1 minute Apgar scores (all statistically significant). The 
question that remains is how these parameters, in particular venous 
cord gases and 1 minute Apgar scores, impact future neurological 
development, meeting milestones, behavioral patterns, and future 
learning in school There are several potential drawbacks [5,6]. or 
confounders to this study other than those inherent to a retrospective 
analysis. This pilot study only abstracted data from 135 maternal 
charts and did not look at long term fetal outcomes. Additionally, our 
only exclusion criterion was delivering neonates less than 37 weeks’ 
gestational age. The cohort of patients analyzed included patients 
with a wide variety of maternal medical conditions such as diabetes 
and HIV and may confound results. The preliminary data obtained 
from this pilot study lays the foundation for a larger retrospective 
study to be performed and will include data about maternal weight 
gain and stratification of maternal medical problems. Additionally, we 
plan to add a prospective component assessing infant and childhood 
intellectual and behavioral milestones.  

Weight Class % (No.)
Underweight (BMI <18.5) 4.2% (5)
Normal Weight (BMI 18.5-24.9) 34.7% (41)
Overweight (BMI 25-29.9) 24.6% (29)
Class 1 Obesity (BMI 30-34.9) 16.1% (19)
Class 2 Obesity (BMI 35-39.9) 13.8% (16)
Class 3 Obesity (BMI >40) 6.8% (8)

Table 1. BMI distribution.
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Figure 1. Fetal birth weight (g) and pre-pregnancy Body Mass Index.
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Figure 2. Arterial and Venous Blood Cord Gas pH and pre-pregnancy BMI.
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Figure 3. Neonate Apgar Scores and Pre-pregnancy BMI.
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