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2. Maternal health à stillbirth

3. Stillbirth à maternal health

+ research challenges
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Stillbirth

Definition for purpose of this talk 

is an infant who was born at ≥ 20 

weeks gestation and who died in 

utero
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Stillbirth:  As common as infant death

MacDorman, Kirmeyer. Nat’l Vital Statistics Reports 2009.



Stillbirth:  Early stillbirths haven’t declined

MacDorman, Kirmeyer. Nat’l Vital Statistics Reports 2009.



Gestational age distribution for stillbirths vs. live births.



Stillbirth:  Majority of early births are stillbirths
Majority of stillbirths occur at <28 wks

Ray & Urquia.  J Perinatol 2012.

Percentage of stillbirths among all live births and stillbirths.  
(Singletons only; Males – solid blue line; females – dashed red line)



“Periviable” Births (20-25 wks)

++ Interest due to low survival & high morbidity among 
survivors, and questions about clinical management

NIH PA-15-200 “Studies at Periviable Gestation”

à Address issues of care as well as causes

Stillborn babies are a critical component of all births 

at 20-25 weeks but usually excluded



Maternal Risk Factors for Stillbirth
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Maternal Risk Factors for Stillbirth
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Association of Risk Factors with Stillbirth & Live Birth at 20-25 Wks

• Table shows 

Adjusted Odds 
Ratios (95% CIs)

• Reference = live 
births born at term 

(37+ wks)



Conclusion

Inclusion of stillborn and liveborn babies in studies of deliveries at 

periviable gestations is important.

In order to understand preterm (live) birth, we need to understand 
stillbirth.
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Maternal Risk Factors for Stillbirth
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Maternal Risk Factors for Stillbirth



Persistent racial/ethnic 
disparities

We need to understand 
social determinants, 
from social 
disadvantage to 
inequities in the health 
care system (access, 
quality), and how these 
lead to physiologic 
vulnerability
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Fetal mortality by 
cause of death & 
race/ethnicity:  

Disparities exist by 
all causes

Many have unknown 
causes

Most causes are 
related to maternal 
health



Maternal Risk Factors for Stillbirth

Maternal Health at Delivery & Stillbirth

Maternal Health After Stillbirth
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Why focus on California?

- ≈500,000 births/year 

- 1 in 8 US births

- Diverse in many ways

- Rich, unique data resources 

CA-OSHPD Linked Birth Cohort Files:

- Vital records – live birth & fetal death 

certificates (20+ wks)

- Hospital discharge records – pregnancy 

through postpartum = maternal health

- Links births to same mom over time

- Residential address from vital record
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Why focus on maternal health?

In the United States,

More women die from pregnancy 
and childbirth-related causes than 
any other developed country. 

Maternal deaths are increasing. 

Many deaths are considered
preventable through better care.

Black & Indigenous American 
women are 2 to 4 times more likely 
to die than the rest of the 
population.
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Why study Severe Maternal Morbidity?

Maternal death is rare – SMM is more common

SMM precedes most maternal deaths

Composite of conditions that put women most at 
risk of death (CDC Index)

Similarities to maternal death:
§ Increasing (doubled in last 2 decades)

§ Racial-ethnic disparities
§ High preventability

§ Shared common causes – hemorrhage, 
cardiovascular events, hypertensive disorders, 
sepsis…
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From: NYC Dept of Health & Mental Hygiene. 2016. 
Severe Maternal Morbidity in NYC, 2008-12. NY, NY.

1-2 per 100

2 per 10,000



Maternal Health at Delivery, & Stillbirth

More hemorrhage, infection, peripartum hysterectomy*
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* Gold KJ, Mozurkewich EL, Puder KS, Treadwell MC. Maternal complications associated with stillbirth delivery: A cross-sectional 
analysis. J Obstet Gynaecol. 2016;36(2):208-212.

Friedman AM, Wright JD, Ananth CV, Siddiq Z, D'Alton ME, Bateman BT. Population-based risk for peripartum hysterectomy during 
low- and moderate-risk delivery hospitalizations. Am J Obstet Gynecol. 2016;215(5):640.e641-640.e648. 
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Assess the prevalence and 

risk of severe maternal 

morbidity among delivery 

hospitalizations for stillbirth 

compared with live birth



Study Design

California births from 1999-2011

n=25,997 stillbirth, 6,433,845 live birth deliveries

SMM based on CDC algorithm
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Fig. 2. Prevalence of SMM per 10,000 births by 
gestational age, California, 1999-2011
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Maternal Health After Stillbirth
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Maternal Health After Stillbirth

Effects on mental health*

Understudied, underappreciated
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* Burden C, Bradley S, Storey C, et al. From grief, guilt pain and stigma to hope and pride - a systematic review and meta-analysis of 
mixed-method research of the psychosocial impact of stillbirth. BMC Pregnancy Childbirth. 2016;16:9.

Hogue CJ, Parker CB, Willinger M, et al. The association of stillbirth with depressive symptoms 6-36 months post-delivery. Paediatr
Perinat Epidemiol. 2015;29(2):131-143.



Postpartum Hospital Readmission

Hospital readmission receives attention in non-birth-related context, 

due to increasing trends and cost, and as a quality of care metric

Postpartum period is an understudied, vulnerable time

- In US, 30-day postpartum readmission rate is 1.0% (Clapp 2017 

JAMA)

- In California, 1 in 12 women visited emergency department within 

90 post-discharge (Batra 2017 Obstet Gynecol)

- 40% of women do not attend postpartum check-up

Find ways to prevent these events



Postpartum Hospital Readmission 
(NICHD/NIH R03 HD095034)

Use data from 7 million births from 1998-2011 in 
California (1 in 8 US births) to:

Aim 1.  Determine incidence of and indications for 

postpartum hospital readmission after delivery 
among women who had a stillbirth. 

Aim 2.  Identify risk factors for postpartum 

readmission among women who had a stillbirth. 
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Assess whether risk of postpartum 
readmission within 6 weeks of giving birth 
differs for women who had stillbirths compared 
to live births

Examine whether diagnoses and procedures 
associated with postpartum readmission 
differed for women who had stillbirths 
compared to women who had live births



Study Design

California births, 1999 - 2011 (OSHPD) (n = 

7,412,205)

N = 29,832 stillbirths

Readmission:  Within 42 days of giving birth 

(transfer ≠ readmission)

Diagnoses and Procedures:  All listed in the first 

readmission; grouped into 17 diagnosis clusters, 

4 procedure clusters



Results:  Cumulative Percent of Women with Readmission
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Model 1 and 2 adjusted for:



Conclusions

After adjustment for confounders, women who have 

stillbirths are at 50% higher risk of postpartum 

readmissions within 6 weeks of giving birth than 
women who have live births.

Most common diagnoses and procedures at first 

readmission differ between women who have stillbirths 

and women who have live births.

Closer postpartum medical follow up is needed for women 

following stillbirth to reduce risk of readmission.



Identify risk factors for postpartum 
hospital readmission among women 
after having a stillbirth, within 6 wks 
and 6-42 wks after discharge from birth 
hospitalization 
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Study Design

California births, 1999 - 2011 (OSHPD), n=29,654 stillbirths

Examined risk factors for readmission within 6 weeks and 6 weeks to 9 

months after discharge from birth hospitalization

Models included sociodemographic, pre-pregnancy health-, pregnancy-, 
and birth-related variables
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2.2% (n=642) readmitted within 6 wks (avg. 13.8 days)

5.8% readmitted  within 9 months
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Conclusions

Similar pattern of results for 6 wk – 9 mo time period

Non-Hispanic black race/ethnicity, lower education, 

comorbidities, and birth-related complications 
associated with increased odds of postpartum 

readmission after having a stillborn baby, 

highlighting the importance of continued care for 

these women after the birth hospitalization
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Maternal health matters!

_____________________

Thank you!

This work was supported by NIH (NR017020 

and HD095034)

We make the road by walking.

- Antonio Machado
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