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OBJECT I V E S

ü Grapple with a couple of long-standing questions in our field 

ü Share some of our work trying to address these questions in new ways

ü Learn about other emerging precision tools in pregnancy care 

ü Envision paths that might address questions and lead us to 
precision/personalized care… one day
• Hopefully… inspire aspirations, conversations and new research questions
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L O N G  S TA N D I N G  Q U E S T I O N S …  
R E A D Y  T O  T A K E  A  Q U I Z ?
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W H A T  %  O F  
B A B I E S  B I R T H  O N
T H E  4 0 - W E E K  
“ D U E  D A T E ” ?
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HOW MANY 
PREGNANCIES WILL
LAST 41+ WEEKS?
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AT LEAST 

1 in 4
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( B A S E D  O N  U S  /  H O S P I T A L  B I R T H  D A T A )

WHAT % OF 
POSTPARTUM 
HEMORRHAGES HAD
NO CLINICAL RISK 
FACTORS 
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40%
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Does “risk factor” based care… 
à improve care?
à personalize care?  

Generic labels associate group means across populations  current = “risk factors”:

“Late Term/Prolonged Pregnancy”

”Advanced Maternal Age”

“High Body Mass Index (Obesity)”

“Race/Ethnicity” 
Who is really “High Risk” … 

for What??! When? And Why? 

11

Problem 1 • Timing of labor onset is uncertain 
• Even with reassuring maternal / fetal 

status- how long will a pregnancy last? 
• Our current ‘risk-factor’ based approach 

to supporting ongoing pregnancy has 
made induction is increasingly common: 
• AMAà IOL 
• High BMIà IOL

• Big baby/ small baby? à IOL
• GDMà IOL

• 41 weeksà IOL
• 40 weeksà IOL

• 39 weeksà IOL
• 2 blood pressures >140/90, > 4 hours 

apart…. à IOL 

àIf we had a better understanding of who 
would labor earlier or later… 

à…Could we personalize labor induction 
by decreasing uncertainty in labor onset? 

Who?
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Remodeling of cervix/ uterine 
tissue to open / contract Birth

Inflammation/ 
collagen remodeling 
/ upregulating
• OXTR – oxytocin receptors
• Gap junctions
• PG receptors

steroid hormone 
shift E>P inflammatory 

factors linked to 
aging of gestational 

tissues
cortisol / CRH 

linked to positive 
feedback from 

fetal maturation of 
HPA

contractions 

dilation of 
cervix

Maternal/ Fetal/ Placental 
Contributions

Background 
• how does human pregnancy physiology allow for labor and birth?

What many think of 
when talking about 
‘labor physiology’.

signs &  
symptoms!

SHIFT AWAY FROM STEADY STATE 
PREGNANCY à INTO LABOR 

13

F O R E C A S T I N G
M A M M A L I A N  
P A R T U R I T I O N

I N  T H E  D A Y S  B E F O R E  L A B O R  S T A R T S ,  B O D Y  
T E M P E R A T U R E  D R O P S  A S  A  F U N C T I O N  O F  
F A L L I N G  P R O G E S T E R O N E

T E M P E R A T U R E  C H A N G E S  C A N  B E  R E L I A B L E  
E N O U G H  T H A T  A N I M A L  C A R E T A K E R S  M A Y  
M O N I T O R  T E M P E R A T U R E  T O  B E  ‘ O N  H A N D ’  I N  
C A S E  T H E  A N I M A L  N E E D S  H E L P  W I T H  B I R T H .
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Table 1:  Reported changes in body temperature (skin or core) among various mammalian species during 
pregnancy that have been observed prior to the onset of parturition

Species Observed Change (T) Time Window Measurement Method and Frequency

lion -1.3 C “late gestation” intraperitoneal, ~ continuous

squirrel -1.2 C -20 days intraperitoneal, 1/min

orca whale -0.3 C, -0.8 C -5 days, -24 hours rectal, 1/day

wolverine -0.8 C - 24 hours intraperitoneal, 1 & 15 min

rabbit -0.7 C < - 24 hours intraperitoneal, 1 & 6 min

rat ~-0.5 C -5 to -1 days intraperitoneal

horse -0.5 c (-0.1) (-24) -15 to -3 hours rectal, 2/day

sheep -0.5 c -24 hours neck and vulvar, 1 & 10 min

cow -0.3- -0.2 C -2.5 to 0 days intravaginal; or ruminal 

dog ≤ -0.3 C -24 hours intravaginal, daily means.

moose ≤ -0.2 C -3 to 0 days ingested logger, 1 & 5 min

mouse <0.5 C -72 h to -24 h intraperitoneal, 1/min

goat not reported n/a vulva, 1/day

macaque not reported -1 to -1.5 hours subscapular, 1/min

15

Thermogenic Effect of Progesterone

Bull, J.R., Rowland, S.P., Scherwitzl, E.B. et al. Real-
world menstrual cycle characteristics of more than 
600,000 menstrual cycles. npj Digit. Med. 2, 83 (2019). 
https://doi.org/10.1038/s41746-019-0152-7

Progesterone 
à inhibits heat loss (raising body temperature) by directly affecting the
neurons in the hypothalamus that control autonomic body temperature. 
à Raises the ‘set point’ for sweating, vasodilation, and cold sensation.

Baker FC, Siboza F, Fuller A. Temperature 
regulation in women: Effects of the 
menstrual cycle. Temperature (Austin). 
2020 Mar 22;7(3):226-262. 
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Humans? 
• One woman’s insight in 1979

• No formal study

The Lancet, July 14, 1979

17

.71

Biological Rhythms Before & After 
Your Birth (BioBAYB) Study 
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AI- model for encoding multiple dimensions of 
temperature fluctuation to predict ”days until labor”

doi:10.1186/s12884-024-06862-9

19

R2 = 0.68, AIC = -8.81

R2 = 0.93, AIC = -134

Blue spontaneous 
labor “error” – 
predicted days until 
labor vs. the actual 
labor onset 

Also linked 
temperature changes 
to hormone ratios from 
urinary metabolites of 
Estrogen/Progesterone
à see paper. 

doi:10.1186/s12884-024-06862-9
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How error stacks up…

doi:10.1186/s12884-024-06862-9

21

CO N C E PT UA L I Z I N G  A D U E  “ W E E K ”… 
doi:10.1186/s12884-024-06862-9
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Now Enrolling! BioBAYB2

N =300 
150 with risk factors of PTB
150 with high hopes for spontaneous term birth

https://www.mumhlab.com/biobayb2-study

23

Wearable data, remote 
monitoring and 
symptom integration: 

https://www.mumhlab.com/biobayb2-study
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Problem 2 • PPH continues to contribute 
to rising maternal morbidity 
& health disparities 

• Oxytocin is the first line 
medication for PPH 
prevention / treatment

• Most people receive 
oxytocin (in most places in 
the US), yet PPH continues 
to be a problem

à IF we had a better 
understanding of who 
would / would not respond 
to oxytocin, we could better 
prepare for or prevent PPH

Who?

25

OXTR 
(oxytocin receptor) 
desensitization à 
pharmacodynamic 

variability
- Greater PPH
- Higher dosage for PPH 

treatment
- Secondary uterotonics or 

interventions
- DNA OXTR can be 

epigenetically ‘tuned’ 
throughout the lifespan

1.
Balki M, doi:10.1213/ANE.0000000000001268
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DNA Methylation

Keeps DNA from being 
transcribed, when 
methylation is in promoter 
regions of gene. 

Suppresses expression à 
protein expression.

27

Using a biosocial framework to studying OXTR sensitivity
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Case/Control
Sample Characteristics

2018-2020
Oregon, USA

PPH Atony cases (n=69) vs. controls (n=50)

- More likely identifying as Hispanic/ Latina

- Higher BMI

- Nulliparous

- Antibiotic use (GBS+) 

- Intrapartum oxytocin dosages

- Longer first stage
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1.
Erickson EN, et aldoi:10.1186/s12884-022-05205-w

31

greater total 
oxytocin use 

195% the RR for 
1000mL blood loss

greater overall  
blood loss

Higher DNA 
methylation 

TO
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1.
Erickson EN, et ali:10.1038/s43856-023-00244-6
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Severity of Blood Loss is Associated with rs53576 Genotype

p=0.001

GENOTYPE:  GG               AG            AA 

1.
Erickson EN, et aldoi:10.1186/s12884-022-05205-w

33

Nearly 400 additional mL 
of blood loss on average 

Increased risk for needing 
2nd line uterotonic meds 

Significantly more bleeding with 
greater oxytocin use in labor, 
increased risk for 2nd line uterotonics

1.
Erickson EN, et aldoi:10.1186/s12884-022-05205-w
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Current Prospective Study Funded by the National Institutes of Health Eunice Kennedy 
Shriver National Institute Child and Human Development

Functional uterine 
changes measured OXTR sensitivity & 

clinical outcomes

Uterine tissue 
sample from 

edge of incision 
during planned 

Cesarean

In vitro 
contractility 

– oxytocin
dose-

response

Salivary DNA
• Methylation
• Gene variants
• Robust Survey 

of Social 
Determinants of 
Health

Oxytocin dosage
Postpartum 
Hemorrhage

/ PP outcomes up 
to 3 months 

(Mental Health, 
Lactation Etc.)

Prospective non-
invasive biomarkers 

n=1000 salivary 
DNA participants

n =90 myometrial participants

35

3 6

Uterine samples: 
- OXTR transcription
- Dose response
- & more to come

36

@mumhlab 2025 
request permissions to reproduce



2025 International Labour and Birth 
Research Conference- Preston England

9/16/25

19

2 years into project

n= 670 salivary DNA samples

n=65 myometrial samples

37

On the horizon

•Mirvie: transcriptomic (RNA-based) signatures 
(from 1st / 2nd trimester) shows placentas 
maladapting and at risk for preeclampsia

Precision 
Preeclampsia

•Epigenetic / telomere-based testing to 
identify accelerated aging vs. maternal 
chronological age. 

AMA “Biological 
Aging” 

•Vasowatch – maternal pulse/ machine 
learning based technology

PPH prediction 
during labor

•Continuous glucose, paves the way to study 
new factors for glucose optimization (e.g., 
sleep, stress, duration of abnormal range) . 

Accelerating 
Gestational Diabetes 

Monitoring

38
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Aspirations
• Move away from tired polarized 

research positions à different path to 
same goal or to funding

• Seek critique from those who disagree 
with you… ’get your retaliation in first.’ 

• Consider current questions through 
different lenses:  
• What is the root of the problem?

• Ask why/ how… find different tools

• Strengthen interdisciplinary 
partnerships

• Learn about emerging technology 
(smartphones, machine learning, 
biosensors, ‘omics’) – can it be applied 
responsibly/ usefully?
• How technology can represent the lived 

experience and physiology of parturition 
and reproductive life cycles

• Who could it help? 

39
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Q U E S T I O N S  
&  F E E D B A C K
W E L C O M E

E L I S E E R I C K S O N @ A R I Z O N A . E D U
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