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ABSTRACT 

Maternal obesity alters labor physiology through anatomic, hormonal, 
and myometrial mechanisms that influence uterine contractility and 
expulsive effort. This review synthesizes evidence describing how obesity 
modifies labor trajectories, including prolonged first and second stages, 
higher oxytocin requirements, and increased rates of operative delivery. 
Physiologic mechanisms include excess pelvic soft tissue, disrupted 
estrogen progesterone balance, leptin-mediated signaling alterations, 
and myometrial dysfunction characterized by reduced myocyte density 
and impaired gap junction formation. These changes produce 
asynchronous uterine contractions and lower intrauterine pressures, often 
requiring individualized intrapartum management strategies. Current 
time-based labor definitions may not adequately reflect obesity-related 
physiologic differences, suggesting a need for tailored clinical 
approaches. Understanding these mechanisms may reduce unnecessary 
intervention and improve maternal and neonatal outcomes. 
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Introduction 
Maternal obesity, defined as a body mass index 

the past five decades, with prevalence more than 
doubling since the 1970s in the United States.1,2 At 
our institution in San Bernardino County, California, 
more than 60% of adult women meet criteria for 
obesity, underscoring the growing clinical 
relevance of obesity in obstetric care. 
 

Over the same period, cesarean delivery rates have 
increased from 5.5% in 1970 to more than 24%, 
despite minimal changes in average birth weight 
and a declining prevalence of large-for-
gestational-age infants.3 These trends suggest that 
factors beyond fetal size contribute to increasing 
operative delivery rates. Notably, the increase in 
cesarean delivery rates coincided with the 
widespread adoption of continuous fetal 
monitoring; however, the incidence of cerebral 
palsy has remained stable, raising questions about 
whether escalating obstetric intervention has 
meaningfully improved neonatal neurologic 
outcomes.4,5 
 

Maternal obesity is associated with higher rates of 
labor induction, oxytocin augmentation, operative 
vaginal delivery, and cesarean delivery for labor 
dystocia.6,7 These interventions are associated with 
increased postpartum morbidity, including 
postoperative wound infection, thromboembolic 
events, postpartum hemorrhage, endometritis, 
and impaired wound healing.8  
 

Importantly, the association between obesity and 
cesarean delivery persists even after adjustment for 
fetal weight and comorbidities, suggesting that 
intrinsic alterations in labor physiology contribute 
independently to operative risk. Understanding 
obesity not merely as a risk factor but as a modifier 
of labor biology reframes intrapartum 
management from reactive intervention to 
physiologically informed care.  
 

Despite the growing prevalence of obesity in 
pregnancy, intrapartum management continues to 
rely largely on time-based labor definitions that do 

not account for obesity-related physiologic 
differences. This review examines the anatomic, 
hormonal, and myometrial mechanisms by which 
obesity influences labor and explores clinical 
strategies to optimize management and reduce 
unnecessary operative intervention. 
 

Anatomy and Pathophysiology 
Is pelvic anatomy different in patients with 
obesity?  
The maternal pelvis consists of the bony pelvic 
architecture and surrounding soft tissue structures, 
both of which influence fetal descent during the 
second stage of labor. Pelvic size and configuration 
are key determinants of the cardinal movements of 
labor, with the gynecoid pelvis traditionally 
considered the most favorable pelvic type. 
 

In individuals with obesity, a proposed anatomic 
contributor to labor dystocia is increased adipose 
deposition within pelvic soft tissues, which may 
reduce the functional dimensions of the birth canal 
and impede fetal descent despite an otherwise 
adequate bony pelvis. However, studies 
controlling for birth weight have not demonstrated 
increased risks of shoulder dystocia or impaired 
fetal descent among patients with obesity, 
suggesting that pelvic soft tissue alone does not 
fully explain altered labor patterns.9 
 

Direct measurement of pelvic soft tissue resistance 
remains limited. Imaging-based analyses suggest 
that central adiposity, rather than peripheral fat 
distribution, may be more relevant to labor 
mechanics, potentially influencing abdominal wall 
compliance and diaphragmatic excursion.10 
Reduced abdominal wall compliance may diminish 
the transmission of expulsive force during Valsalva 
maneuvers, thereby affecting pushing efficiency 
even when uterine contractility is preserved. These 
observations suggest that obesity-related 
differences in labor may reflect functional 
alterations in pressure generation and force 
transmission rather than fixed structural pelvic 
constraints. Consequently, the prolonged second 
stage of labor and higher rates of operative 
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intervention observed in patients with obesity likely 
reflect multifactorial influences, including altered 
pushing mechanics, neuromuscular efficiency, and 
intrapartum management decisions. 
 

Is hormonal regulation of labor altered in 
patients with obesity?  
Beyond anatomic factors, maternal obesity alters 
the hormonal and molecular pathways that 
regulate labor initiation and uterine contractility. 
Normal parturition is characterized by declining 
progesterone levels and increased concentrations 
of estrogen and corticotropin-releasing hormone 
(CRH), which together promote myometrial 
activation and coordinated uterine 
contractions.11,12 In obesity, this process may be 
disrupted. Altered estrogen-progesterone 
balance, elevated leptin levels, and dysregulation 
of cortisol-CRH signaling have been proposed as 
contributors to delayed labor onset and increased 
induction rates.13 
 

Experimental models demonstrate that obesity 
impairs coordinated myometrial activity. Diet-
induced obesity in rodents is associated with 
asynchronous uterine contractions and prolonged 
labor, accompanied by altered expression and 
phosphorylation of connexin 43, a key gap junction 
protein required for synchronized uterine 
contractions.14,15 In normal pregnancy, gap junction 
formation in the myometrium increases 
progressively over the final weeks of gestation, 
with a rapid surge in connexin-43 expression 
immediately preceding labor.16 Because connexin-
43 expression is regulated by steroid hormones, 
obesity-related hormonal dysregulation may delay 
the transition to a fully activated myometrium and 
impair coordinated myometrial contractility.17 
 

Human studies further support obesity-associated 
myometrial dysfunction. Histologic analyses show 
reduced myocyte density and increased lipid 
accumulation within myometrial cells, which may 
compromise coordinated contractility.18 Clinically, 
individuals with obesity often require higher 
oxytocin doses to achieve adequate uterine 

activity, suggesting reduced oxytocin receptor 
responsiveness or downstream signaling 
efficiency.19 Additionally, the chronic inflammatory 
and insulin-resistant state characteristic of obesity 
may further disrupt calcium signaling and 
myometrial synchronization.20, 21 
 

At the cellular level, obesity-associated 
hyperinsulinemia and elevated free fatty acids may 
impair L-type calcium channel function, reducing 
intracellular calcium influx required for effective 
myocyte contraction.21 Proinflammatory cytokines 
such as interleukin-6 and tumor necrosis factor α 
may also alter oxytocin receptor expression and 
downstream G-protein coupled signaling 
pathways.22 These molecular perturbations provide 
a mechanistic explanation for the clinically 
observed need for higher oxytocin dosing and 
slower contraction recruitment in patients with 
obesity. 
 

Collectively, these findings suggest that maternal 
obesity influences labor progression through both 
anatomic and biologic mechanisms, providing a 
physiologic basis for prolonged labor and 
increased intervention rates.    
 

Labor Progression by Stage  
Maternal obesity is associated with measurable 
differences in labor progression across stages. 
Higher rates of labor induction are observed 
among patients with obesity, driven in part by 
increased prevalence of hypertensive disorders, 
diabetes, and post-term gestation. Although 
elective induction at 39 weeks has become 
increasingly common following the ARRIVE trial (A 
Randomized Trial of Induction Versus Expectant 
Management), obesity complicates intrapartum 
management by altering the expected pace and 
physiology of labor.23 
 

How does maternal obesity affect the first 
stage of labor?  
The first stage of labor is divided into latent and 
active phases, with the active phase beginning at 
approximately 6 cm of cervical dilation. Multiple 
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studies demonstrate that the first stage of labor is 
modestly prolonged in patients with obesity, with 
delays of approximately 30 60 minutes in 
spontaneous labor and up to 2.5 hours in induced 
labor compared with non-obese patients.6,7 These 
differences are likely related to reduced uterine 
contractility and increased oxytocin requirements. 
 

Current American College of Obstetricians and 
Gynecologists (ACOG) definitions of failed 
induction and active-phase arrest are based on 
time thresholds that do not account for obesity-
related differences in myometrial contractility. 
Standard labor curves, derived largely from cohorts 
with mixed body mass indices, may therefore 
misrepresent expected cervical dilation patterns in 
individuals with obesity. Contemporary analyses 
suggest that the onset and inflection point of active 
labor may occur later in this population, implying 
that current thresholds for diagnosing active-phase 
arrest could inadvertently classify physiologic but 
slower labor as pathologic.22,24,25 Refinement of 
diagnostic criteria that incorporates these 
population-specific differences may help reduce 
unnecessary cesarean deliveries while maintaining 
maternal and neonatal safety.22,24 
 

How does maternal obesity affect the 
second stage of labor?  
Evidence regarding second-stage duration in 
patients with obesity remains inconsistent, in part 
because traditional definitions emphasize elapsed 
time rather than physiologic measures of expulsive 
effort. Current guidelines define arrest of descent 
primarily by pushing duration but do not account 
for maternal body mass index, periods of laboring 
down, rest intervals, or variations in pushing 
efficiency.  
 

Successful vaginal delivery requires both 
coordinated uterine contractions and effective 
expulsive forces. In patients with obesity, excess 
abdominal and thoracic adiposity may 
mechanically limit the generation of optimal intra-
abdominal pressure during pushing, resulting in 

lower intrauterine pressures per contraction 
compared with non-obese patients.  
 

Despite this reduction in force, vaginal delivery 
frequently occurs through compensatory 
mechanisms such as an increased number of 
pushes over a longer cumulative duration. In 
observational cohorts, individuals with body mass 

pressures per contraction but achieved successful 
delivery by increasing total pushing efforts, 
suggesting that obesity primarily affects pushing 
efficiency rather than the absolute expulsive force 
required.26,27 These observations support the 
hypothesis that obesity modifies the efficiency of 
force generation rather than fetopelvic 
proportionality. This distinction has clinical 
relevance: if obesity alters efficiency of force 
generation rather than fetopelvic proportionality, 
prolonged second stage may reflect physiologic 
adaptation instead of true labor arrest.  
 

Incorporating measures of descent, rotation, and 
contraction adequacy in addition to elapsed time 
may therefore improve differentiation between 
dysfunctional labor and adaptive prolongation in 
this population. Physiologic metrics such as push 
count may further enhance assessment of second-
stage progress beyond time alone, allowing 
clinicians to distinguish normal adaptive labor from 
arrest and potentially reduce unnecessary 
operative intervention. 
 

Clinical Implications 
When should labor be induced in patients 
with obesity?  
The ARRIVE trial demonstrated that elective 
induction of labor at 39 weeks in low-risk, 
nulliparous patients was associated with a lower 
risk of cesarean delivery compared with expectant 
management, without an increase in adverse 
neonatal outcomes.23 Following its publication, 
elective induction at 39 40 weeks has been widely 
adopted in clinical practice. Subsequent 
observational studies suggest that similar benefits 
extend to patients with obesity, particularly those 
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with class II and III obesity, with lower cesarean 
delivery rates compared with expectant 
management.28 Additionally, planned delivery in 
this population has been associated with reduced 
rates of fetal macrosomia and stillbirth, supporting 
the consideration of elective induction as a risk-
mitigating strategy in patients with obesity.  
 

Do cervical ripening strategies differ in 
patients with obesity?  
Common cervical ripening methods include 
prostaglandins and mechanical dilation. Current 
evidence does not support a single optimal 
ripening agent specific to patients with obesity. 
However, combination cervical ripening using 
pharmacologic and mechanical methods appears 
to shorten time to delivery compared with single-
agent approaches. In patients with obesity, vaginal 
misoprostol combined with a Foley catheter has 
been associated with shorter time to delivery 
compared with buccal administration, without 
increased cesarean delivery rates.29  
 

Are oxytocin requirements altered in 
patients with obesity?  
Patients with obesity undergoing induction of labor 
often require progressively higher cumulative 
oxytocin doses as BMI class increases, likely 
reflecting alterations in myometrial contractility 
and reduced oxytocin receptor sensitivity. Prior 
studies demonstrate a stepwise increase in 
cumulative oxytocin dose with rising BMI class, with 
class III obesity requiring substantially higher doses 
than normal-weight patients.19,26,27 In contrast, 
patients with obesity who require augmentation 
during spontaneous labor do not consistently 
exhibit increased oxytocin needs.19 These findings 
underscore the importance of anticipating higher 
oxytocin needs during induction while avoiding 
premature diagnosis of labor arrest.  
 

Does maternal obesity influence route of 
delivery?  
Maternal obesity is not an indication for cesarean 
delivery, yet multiple studies demonstrate 

increased cesarean delivery rates, particularly 
during the second stage of labor.6,7 Patients with 

experience cesarean delivery rates approximately 
twice those of non-obese patients, with most 
procedures performed for arrest of descent or 
failure to progress.26 
 

Because patients with obesity generate lower 
expulsive pressures during pushing, operative 
vaginal delivery may be considered to supplement 
maternal effort in appropriately selected cases. 
These observations highlight the importance of 
understanding obesity-related alterations in labor 
physiology when determining optimal timing and 
mode of delivery. 
 

Collectively, these data suggest that intrapartum 
management in patients with obesity should 
emphasize physiologic assessment over rigid 
temporal criteria. Anticipation of higher oxytocin 
requirements, allowance for longer cervical dilation 
intervals when maternal and fetal status remain 
reassuring, and individualized evaluation of 
pushing effectiveness may reduce unnecessary 
operative delivery. At the same time, management 
strategies must balance patience with vigilance, 
recognizing that obesity modifies, but does not 
eliminate the fundamental principles of safe labor 
progression. 
 

Knowledge Gaps and Future 
Directions 
Despite growing evidence linking obesity to 
altered labor physiology, important knowledge 
gaps remain. Direct measurement of pelvic soft 
tissue resistance and abdominal wall compliance 
during labor is lacking. Objective quantification of 
pushing efficiency and intra-abdominal pressure 
generation in obese patients has not been 
systematically studied. Additionally, molecular 
characterization of oxytocin receptor density, 
calcium-channel activity, and gap-junction 
dynamics in human myometrium across BMI 
classes remains limited. 
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Randomized trials evaluating BMI-specific labor 
management strategies are also absent. Future 
research should examine whether modified arrest 
definitions, physiologic contraction metrics, or 
BMI-adjusted oxytocin protocols improve 
outcomes. Clarifying whether prolonged labor in 
obesity represents pathologic dysfunction or 
adaptive physiologic variation will be critical to 
refining clinical guidelines. 
 

Conclusion 
Maternal obesity alters labor physiology through 
anatomic, hormonal, and myometrial mechanisms 
that affect both uterine contractility and expulsive 
effort. These physiologic differences produce 
distinct labor trajectories that are not adequately 
captured by conventional time-based definitions of 
labor progress. Recognizing obesity as a modifier 

of labor physiology may enable more 
individualized intrapartum management, reduce 
unnecessary operative intervention, and improve 
maternal and neonatal outcomes. 
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