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Learning Objectives
1. Describe current estimates of excess adiposity in pregnancy within the U.S. population.

2. Understand the basic pathophysiology of excess adiposity during pregnancy, including its 

influence on cervical and uterine preparation for labor, uterine contractility during labor, 

and other structures essential for labor/birth.

3. Understand how excess adiposity during pregnancy affects pregnancy outcomes, including 

labor duration and birth.

4. Describe how excess maternal adiposity during pregnancy influences the course of labor 

induction, including strategies that the midwife can adapt to optimize outcomes in this 

population.
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BMI = Adiposity?



BMI = Adiposity?

BMI has only 
limited usefulness 
as a predictor of 

lipotoxicity in 
pregnancy

Roughly 30% of 
'normal weight' 

BMI = metabolic 
syndrome

Roughly 30% of 
'obese' BMI = 

healthy 
metabolism

Discrepancy 
between BMI and 
adiposity is worst 
in Black females

Body fat 
percentage is 

probably a better 
measure than BMI 

(data coming...)

Use of the term obesity



Excess Adiposity in 
Pregnant People

U N I T E D  S T A T E S  T R E N D S



https://www.cdc.gov/nchs/products/databriefs/db392.htm
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The Problem: 
Maternal Adiposity & Pregnancy Outcomes
Excess maternal adiposity during pregnancy is linked to a variety of adverse health outcomes:

• For the birthing person:

Gestational Diabetes

Hypertension

Preeclampsia

Labor dystocia

Cesarean birth

• For the newborn:

Preterm birth

Large size for gestational age

Infant death



Physiology of 
Excess Adiposity in 
Pregnancy



Lipotoxicity

Despres, J-P (2021) Cardiometab Syndr J.





Parturition

• Source: Cunningham FG et al Williams 
Obstetrics, 24th ed



Phase 1: Prelude
• •95% of pregnancy

• •Myometrial quiescence

• •Cervical softening

•Most of phase 1: closed and firm

•Barrier to protect from infection

•Resist gravitational forces imposed by expanded uterus

• •Weeks 28-32 weeks, structural changes to soften



Phase 2: Myometrial 
Activation

• 6-8 weeks prior to spontaneous onset labor

• Preparation for labor

•Cervical Ripening

•Uterine awakening

• Contraction-associated proteins (CAPs) expressed

•Oxytocin receptors

•Prostaglandin F receptor

•Connexin 43 gap junction



Phase 3: Stimulation

• Uterine contractions and progressive cervical 

change, ending in birth of the newborn & placenta

• Prostaglandins and oxytocin are the two major 

players in this stage

• As cervix dilates, decidual tissue exposed, 

releasing prostaglandins.

• Uterine contractions synchronize

• Myometrium increases in sensitivity to oxytocin



Excess Maternal 
Adiposity & 
Parturition





















The Caregiving Interaction & 
Maternal Adiposity: 
The Role of Intersectional 
Identities

M A T E R N A L  A D I P O S I T Y  +  P R O V I D E R  C H O I C E S  =  O U T C O M E S





• Used participant-identified Presenting Race: “how do other people in the United States 

identify and treat you?”

This allows for examination of racism on outcomes of interest

• Primary Outcome: unplanned cesarean birth

• Dataset: nuMoM2b, from NICHD. Multisite U.S. study of nulliparas (n=5095 healthy 

participants for secondary analysis)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10176719/







Excess Maternal Adiposity & 
Labor Induction

S T R A T E G I E S  F O R  S U C C E S S





Duration of Labor Induction 
with Excess Maternal 

Adiposity

L O N G E R  D U R A T I O N  O F  L A B O R  

I N D U C T I O N . . . E S P E C I A L L Y  D U R I N G  L A T E N T  P H A S E





Longer Duration of Induced Labor 
with Higher BMI

Carlhall et al (2019). Acta Obstet Gynecol Scand. N=15,259 nulliparous people

75% longest IOL = 
36.1 hours

75% longest IOL = 
46.9 hours



Latent Phase Labor During IOL
• Latent phase labor is not often discussed in the context of IOL

• Grobman et al (ARRIVE PI) defined latent phase during IOL as occurring after cervical 

ripening, ROM, and oxytocin initiation but prior to 5cm cervical dilation

• N=10,677 term nulliparous people induced in 25 U.S. hospitals

• >40% with an 18 HOUR latent phase achieved safe vaginal birth

• They recommend waiting at least 15 hours for latent phase to complete before thinking about 

cesarean for failed IOL.

• THIS STUDY DID NOT TAKE BMI INTO ACCOUNT (likely we should wait even longer 

for latent phase to end in people with excess adiposity)

Grobman et al (2018) Defining failed IOL. Am J Obstet Gynecol





Cervical Ripening

T H E  M O S T  E S S E N T I A L  S T E P  O F  

L A B O R  I N D U C T I O N



Prostaglandins & 
Excess Maternal 
Adiposity

• Birthing people with excess adiposity 

are less likely to respond to 

prostaglandins for cervical ripening:

Less likely to reach active labor

Need longer to birth (much longer; 13 h)



The problem with PGE2 
(dinoprostone)
• Exogenous PGE2 shown to not be as effective as misoprostol (PGE1 analog) for labor 

induction in laboring people with excess adiposity

• Misoprostol group successful cervical ripening: 78.1%

• Cervidil successful cervical ripening: 66.7%

• Physiologically, dinoprostone is naturally higher in pregnant people with excess adiposity; 

causing PGE2 receptor activity to be decreased.

Suidan et al, 2015 Labor outcomes of obese patients undergoing IOL with misoprostol compared to dinoprostone.



Mechanical Methods
• Transcervical catheters take longer in laboring persons with higher BMIs

• Combining prostaglandins with mechanical methods does not speed the process nor decrease 

rates of unplanned cesarean birth:

Viteri et al (2021) Am J Perinatology PMID 32299108

RCT of N=236, PGE1 alone vs. PGE1 + Foley

• Tips when using transcervical catheters:

Higher filling volumes cause quicker labors

Transition from latent to active phase labor takes place later with transcervical vs. 

Prostaglandin cervical ripening (6cm, vs. 4cm)



The Good News...Outpatient Cervical Ripening 
Optimizes Outcomes

Seasely et al, 2023 Am J Perinatol. PMID 36477716. Secondary analysis of the OFFSITE II RCT.



When to stop 
cervical 

ripening?
Nulliparous 

Person
Bishop = 8 

or more

Multiparous 
Person

Bishop = 6 
or more



Amniotomy & Labor 
Induction with Excess 

Maternal Adiposity

D E C R E A S E D  E F F E C T S  O N  U T E R I N E  

C O N T R A C T I L I T Y





When to Use AROM During IOL?
• AROM is performed during IOL to increase uterine activity

• Wait until 4cm in people with excess adiposity

• Early amniotomy (< 4cm) associated with cesarean birth in people with BMI >=40kg/m2 

(aOR 2.05, 95% CI 1.21-3.47) in a 2019 retrospective cohort study (N=285)

• Subanalysis: this association between early amniotomy & cesarean birth during IOL was only 

true for nulliparous people.

Pansko et al (2019). Am J Perinatol 35(5); 449-454.



Oxytocin Use During IOL

L O N G E R  D U R A T I O N  I S  T H E  K E Y  T O  S U C C E S S  

W I T H H I G H E R  M A T E R N A L  A D I P O S I T Y



Oxytocin & IOL 
with Higher 
Maternal Adiposity

• Multiple studies have shown that the total dose of 

oxytocin during IOL increases with each increase 

in BMI

• This may have less to do with pathophysiology in 

oxytocin processing & more to do with the slow 

pace of labor in the setting of excess adiposity, 

regardless of oxytocin use



MVUs: Minimal usefulness
• Secondary analysis of MVU and birth outcome data for N=87 nulliparas with BMI >= 30 

whose labor was augmented

• Only 13% had MVU >= 200 prior to the final 2 hours of labor

• MVUs minimally responsive to oxytocin infusion

• MVUs not associated with labor progression

• MVUs not associated with birth route

• 200 MVU should not be used as the threshold of 'adequate' uterine activity in people with 

higher BMI ranges

Kissler, K.J., & Hernandez, T.L, Carlson, N. (2023). https://doi.org/10.1177/10998004221150798 PMID: 36609174.



Clinical Pearls



Successful IOL in People with Excess Adiposity
• Outpatient cervical ripening is safe, faster, & increases chances of vaginal birth

• Avoid AROM until at least 4cm

AROM does not have the same effect on uterine activation in people with obesity as it does in others

Especially true for nulliparous people

• MVUs are not helpful measures of uterine strength

• Be patient

On average, it takes 13 hours longer for a person with excess adiposity to birth after IOL, compared to 

similar person with ‘normal weight’ BMI

Latent phase during IOL is something we should all observe (at least 15 hours after cervical ripening, 

ROM, and oxytocin infusion onset and prior to 5cm)



Abby Britt

Nancy Lowe
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Questions?

N I C O L E S M I T H C A R L S O N @ G M A I L . C O M


