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Objectives

ωPresent the impact of late preterm birth (34 0/7-36 6/7 weeks) 
on rates of preterm birth in the US

ω.ǊƛŜŦƭȅ ǊŜǾƛŜǿ ǘƘŜ ŜǾƛŘŜƴŎŜ ǘƘŀǘ άŜǾŜǊȅ ǿŜŜƪ Ŏƻǳƴǘǎέ

ωDescribe challenges and evidence-based solutions for the 
prevention of late preterm births

ωHealthy Babies are Worth the Wait

ωPerinatal Quality State Collaborative



Preterm Birth in the US
ω#1 obstetric challenge

ωMajor cause of loss

ωmajority of all perinatal mortality

ω leading cause of neonatal mortality (since 1999) 

ω leading cause of all infant mortality

ω IOM (2006) estimate annual national costs at a minimum of $26.2 billion

ωLeading problem in pediatrics responsible for 

ωmost common cause of neonatal morbidity 

ωhalf of all neurodevelopmental conditions 

ωone in five children with mental retardation

ωone in three children with vision impairments

ωalmost half of all children with cerebral palsy 

ωAssociated with higher rates of chronic illness in adults (eg heart disease, 
diabetes, etc) and risk of their offspring being born preterm

ωThe prevention of preterm birth provides the opportunity to affect a diverse 
group of conditions, ranging from short-term to long-term sequelae



Definitions Based on the Last Menstrual Period

Modified from Drawing courtesy of William Engle, MD, Indiana University

Raju TNK. Pediatrics, 2006;118 1207. 

First day of 

LMP

0Week # 37 0/7 416/7

Preterm Term Post term

340/720 0/7 39 0/7

Late Preterm Early Term
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Preterm is less than 37 completed weeks gestation.

Source: National Center for Health Statistics, final natality data

Prepared by March of Dimes Perinatal Data Center, 2008
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>30% Increase

Preterm Birth Rates
United States, 1983, 1993, 2003, 2006

> 1 out of 8 births or 

~540,000 babies were 

born preterm in 2006

3



Change in Distribution of Births by Gestational Age
United States, 1990-2006

Martin JA, Hamilton BE, Sutton PD, Ventura SJ, et al. Births: Final data for 2006. National vital statistics reports; vol 57 no 7. 

Hyattsville, MD: National Center for Health Statistics. 2009.

Source: CDC/NCHS, National Vital Statistics Systems.



Preterm Births by Gestational Age Category
US, 1996-2006
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Percent of Preterm Births by 
Week of Gestation, US, 2006
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Late Preterm Birth Rates by Race and Hispanic 
Origin of Mother, United States, 1990-2006



Late Preterm Birth Rates by Age of Mother
United States, 1990, 2000 and 2006



2009 Premature Birth Report Cards

www.marchofdimes.com/peristats



Uninsured women:       

US, 2005-2007 Avg

US  20.1%

Smoking among women of 

childbearing age, US, 2007

US  21.2%

Three Major Factors Affecting Preterm Birth Rates:

Uninsured and Smoking Rates in Women of 

Childbearing Age, Late Preterm Births

Late preterm: US, 2006

US  9.1% www.marchofdimes.com/peristats



Late Preterm Births Singleton Late Preterm

State 1995 2005

% 

Change State 1995 2005

% 

Change

MA 5.8 8.0 37.9 WV 7.0 9.7 38.6

WV 7.8 10.7 37.2 MA 5.0 6.7 34.0

KY 8.2 11.0 34.1 KY 7.5 9.9 32.0

AK 6.1 8.1 32.8 SD 6.1 7.9 29.5

MS 10.2 13.2 29.4 SC 7.7 9.9 28.6

5 States with Greatest Increase in Total and 

Singleton Late Preterm Births, 1995 -2005

www.marchofdimes.com/peristats



US Preterm Birth Falls for First Time in a Decade

ωUS 2006 preterm birth rate was 12.8%

ωUS 2007 preterm birth rate was 12.7%

ω72% (n=36) states the rate decreased

ω12% (n=6) states no change

ω16% (n=8) states the rate increased

ωvisit www.marchofdimes.com/peristats for data 
on your state

www.marchofdimes.com/peristats



Preterm Birth Rates by Gestational Age Categories 
United States, 1990, 2000, 2005, 2006, 2007, 2008*

*preliminary

Source: National Vital Statistics Reports Vol 58, Number 16 April 2010

Prepared by KD 4-10 

Percent



Preterm Birth Rates 
Kansas and US, 1997-2007

Late Preterm Births 

KS and Wichita, 2000-2007

Source: CDC/NCHS , National Vital Statistics Systems

Prepared by  MOD PDC www.marchofdimes.com/peristats



Preterm Birth Rates* by Race and Hispanic Origin of Mother 
United States, 1990-2006 & preliminary 2007-2008

* <37 wks/100 live births

Source: CDC/NCHS , National Vital Statistics Systems

Prepared by KD 4-10



Risk Factors for Preterm Labor/Delivery

·The best predictors of having a preterm birth are:
V current multifetal pregnancy
V a history of preterm labor/delivery or prior low birthweight
V mid trimester bleeding (repeat) 
V some uterine, cervical and placental abnormalities

·Other risk factors:

ð unintended pregnancy

ð maternal age (<17 and >35 yrs)

ð black race

ð low SES

ð unmarried

ð previous fetal or neonatal death

ð 3+ spontaneous terminations

ð uterine abnormalities

ð incompetent cervix

ð cervical procedures

ð genomic predisposition

ð low pre -pregnant weight

ð obesity

ð infections

ð anemia 

ð major stress 

ð lack of social supports

ð tobacco use

ð illicit drug use

ð alcohol abuse

ð folic acid deficiency



Challenges:Changing culture of childbearing

ωMore high risk pregnancies

·advanced maternal age, advanced paternal age

·more complications such as infections, high blood pressure, 
gestational diabetes, obesity

·more multiple births

·women unable to get pregnant before now conceive 

·more women now pregnant with serious health problems 
advised not to get pregnant in the past 

·high risk behaviors including substance abuse (smoking, 
drinking, illicit drug use)

ωPublic preferences/autonomy 

·date of delivery scheduled for convenience 

·cesarean delivery on maternal request (CDMR)



Multiple Birth Ratios by Maternal Race/Ethnicity
United States, 1996 - 2006
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Challenges:Changing culture of obstetrical practice

ωClinical management (more interventions) 
·more provider suggested scheduled deliveries
·escalating rates of labor inductions
·escalating rates of cesarean deliveries
·if cesarean rates increase, rates of late preterm birth 

usually increase
ωLitigious environment, defensive medicine
·9 out of 10 obstetricians named in at least one law suit
·on average 2.6 suits/career 
· 2006 ACOG liability survey

·earlier delivery to prevent adverse outcomes such as 
fetal demise



Inductions of Labor

ÅSince 1979, ACOG has cautioned against inductions before 39 
weeks in the absence of a medical indication.

ÅConfirmation of gestational age is critical:
ÅUltrasound before 20 weeks gestation to establish accurate gestational 

age of the fetus 

ÅDocumentation of fetal heart tones for 30 weeks using Doppler 
ultrasonography

ÅConfirmation that it has been 36 weeks since a positive pregnancy test 
was obtained 



Rates of Induction of Labor for Singleton Births 
by Race and Hispanic Origin in the U.S.

Martin JA, et al. Births: Final data for 2006. National vital statistics reports; vol 57 no 7.

Hyattsville, MD: National Center for Health Statistics. 2009.



ñNon-medicalò Indications 

Often Given for Inductions

ÅMaternal intolerance to late 
pregnancy
ÅExcess edema, backache, 

indigestion, insomnia

ÅPrior labor complication

ÅPrior shoulder dystocia

ÅSuspected fetal macrosomia

ÅHistory of rapid labor/ lives 
far away

ÅPossible lower risk for mom 
or baby
ÅLower stillbirth rate, 

less macrosomia, 
less preeclampsia



Reasons for Some Obstetricians to 
Perform Elective Inductions

ÅPhysician convenience

ÅGuarantee attendance at birth

ÅAvoid potential scheduling conflicts

ÅReduce being woken at night

ÅΧ ǿƘŀǘΩǎ ǘƘŜ ƘŀǊƳΚ 

ÅAmnesia due to rare occurrence

ÅThe NICU can handle it

Clin Obstet Gynecol 2006;49:698-704



Do Women Understand  ñFull Termò or 

ñLate Pretermò?

·650 women surveyed about full term birth and safety of 

giving birth at various GAs

·24% thought 34-36 weeks was full term

·51% thought 37 weeks was full term

·Only 25% thought 39-40 was full term

·Most women believe it is safe to give birth before 39 

weeks

Goldenberg RL, et al. Womenôs perceptions regarding the safety of births at 

various gestational ages.  Obstet and Gynecol 2009 114(6):1254.



The Gestational Age that Women Considered 
a Baby to be Full Term

Obstet Gynecol 2009;114:1254



The Gestational Age that Women Considered 
it Safe to Deliver

Obstet Gynecol 2009;114:1254

Weeks of Gestation



Induction of Labor and Cesarean Delivery Rates for 
Late Preterm Births, United States, 1990-2006



U.S. Cesarean Section and Labor Induction Rates Among 
Singleton Live Births by Week of Gestation, 1992 and 2002

Source: NCHS, Final Natality Data, Prepared by March of Dimes Perinatal Data Center, April 2006.
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Cesarean Delivery Rates US, 1991-2007

Source: NCHS Databrief, No 35, Mar 3010



Cesarean Delivery Rates by Maternal Age 
Categories, US, 1996, 2000, 2007

Source: NCHS Databrief, No 35, Mar 3010



Cesarean Delivery Rates by Race, Ethnicity and 
Hispanic Origin, US, 1996, 2000, 2007

Source: NCHS Databrief, No 35, Mar 3010



Rates of Total Cesareans for All States, 2006

www.marchofdimes.com/peristats

2006 US Total Cesarean Rate 31.1%

CA Total Cesarean Rate 31.3%



Challenges:Additional Factors

ωFew evidence-based interventions after 34 weeks

·window to administer antenatal steroids to women in 
preterm labor is 24-34 weeks

·increase in neonatal survival to almost 100% at 34 weeks

ωHealth care delivery system issues 

·reimbursement based on provider performing the delivery, 
not necessarily the provider of the prenatal care

·inadequate coverage of anesthesia or other staff during 
some days of the week

·administrative or defensive medicine driven decisions 

to not offer procedures such as vaginal birth after cesarean 
(VBAC)



NICHD Invitational Conference on 
Late Preterm (Near term) Birth

ωIn July 2005 NICHD convened an invitational conference with 
March of Dimes support to address growing concerns about 
infants born 3 to 6 weeks before their due date

ωRepresentatives from the March of Dimes, all three Prematurity 
Campaign partners (AWHONN, ACOG, and AAP), SMFM, 
clinicians, basic science and clinical researchers and policy 
members participated

ωPapers were presented to address the myriad of issues related to 
late preterm births.  The papers were peer reviewed and 
published in two supplements of Seminar in Perinatologyin the 
spring of 2006 and a summary article in Pediatricsin September 
2006

NICHD Invitational Conference, July 2005



ά[ŀǘŜ tǊŜǘŜǊƳέ ƛǎ {ǘƛƭƭ tǊŜƳŀǘǳǊŜ
ωLate preterm infants (34-36 weeks) typically receive routine 

care in well-baby nurseries and are presumed low risk
ωProblems may not be noticed until illness is more advanced 

and symptoms are evident.
ωLate Preterm infants are much more likely than term infants to 

have:
· NICU Admission 
· Depression at birth (low Apgar scores)
· Respiratory Distress, including respiratory failure          
· Hypoglycemia
· Feeding problems
· Temperature Instability
· Apnea

NICHD Invitational Conference, July 2005



ÅLower functions 

mature first

ÅCortex is last to 

develop

ÅBrain at 35 wks 

weighs only 2/3 

what it will weigh 

at term

Development of the 
Human Brain through 
Gestation



Fetal Brain Development and Growth
ωLower functions mature first; the cerebral cortex is last to develop

ωThe immature control of the late preterm brain evidenced by problems 
with periodic breathing, apnea, decreased HR variability, REM sleep and 
feeding difficulties.

ωVolume of the cerebellum at 34 weeks is only 55% of that at term

ωCerebellar function is related to: fine motor control, coordination, 
motor sequencing, cognition and language, social function and learning

ωVolume of the white matter increases 5-fold from 35-41 weeks

ωCerebral cortex volume at 34 weeks is only 53% of term volume

ωCerebral cortex is the seat of higher order functions ςcognition, 
perception, reason, motor control

ωThe brain organizes during late preterm period; there is huge 
development of synapses, axon growth, dendrites, and 
neurotransmitters

Kinney HC. Semin Perinatol 30: 81-88, 2006.

Adams- Chapman I. Clin Perinatol  33: 947-964, 2006



Brain Development in the 
Late Preterm Infant- Outcomes

·Compared to term infants, late preterm infants:

·twice as likely to die of SIDS

·80% increased risk of ADHD

·20% risk of clinically significant behavior problems at 8 yrs of age

·more likely to be diagnosed with Developmental Delay in the first 
3 years

·more likely to be referred for special needs in pre-school

·more likely to have problems with school readiness

·more likely to have severe hyperbilirubinemiaand resultant 
neurologic consequences

Fuchs K, WapnerR. Elective cesarean section and induction and their impact on late preterm  births. 
ClinPerinatol 33: 793-801, 2006.
Adams- Chapman I. Neurodevelopmentaloutcome of the late preterm infant.        
ClinPerinatol 33: 947-964, 2006.



Late Preterm Infant: Morbidity  
And Potential Impact

· ά.ŜŎŀǳǎŜ ƻƴŜ ƻǳǘ ƻŦ мм ōƛǊǘƘǎ ƛƴ ǘƘƛǎ ŎƻǳƴǘǊȅ ƛǎ ŀ ƭŀǘŜ 
preterm birth, and since the brain of the late preterm 
infant is less mature than that of the term infant, even 
a minor increase in the rate of neurologic disability 
and scholastic failure in this group can have a huge 
ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƘŜŀƭǘƘ ŎŀǊŜ ŀƴŘ ŜŘǳŎŀǘƛƻƴŀƭ ǎȅǎǘŜƳǎΦέ

RajuTNK.  Epidemiology of Late Preterm Births. ClinPerinatol33 751-763, 2006



Late Preterm Infant  Morbidity  
Neurodevelopmental  Outcomes

·Increased risk cerebral palsy and mental retardation
· Petriniet al. J Peds, 2008

·Mosteret al. NEJM 2008; 359:262-73

· Himmenlmanet al. ActaPaediatr; 2005;94:287-94

·Increased risk developmental delay, special needs in preschool, 
problems with school readiness 
·Morse SB et al. Pediatrics 2009;123:e622-629  [Healthy LPTB]

· Petriniet al. J Peds, 2008

· ChyiLJ et. al. J Pediatr2008: 153:25-31

·Increased risk of ADHD and other clinically significant behavior 
problems
· Linnet KM et al Arch DisChild 2006; 91:655-60

·Gray RF et al Pediatrics 2004; 114:736-43

·McCormick et al Pediatrics 1996; 97:18-25



Late Preterm Infant  Morbidity  
Neurodevelopmental  Outcomes
·Increased cognitive dysfunction and learning problems

· Chyi LJ et al. J Pediatr 2008: 153:25-31
· Saigal S  et al.  Lancet 2008;371:261-69
· Pietz et al early Hum Dev 2004;79:131-43

·Increased risk of mental/psychiatric problems
·Moster et al. NEJM 2008; 359:262-73

·Increased risk for long-term medical disability as adults
·Moster et al. NEJM 2008; 359:262-73
· Lindstrom K et al. Pediatr 120:70, 2007

·Increased risk for chronic disease as adults
· Barker, Rich-Edwards



Late Preterm Infants:
Outcomes as Young Adults

ωCompared to infants born at term, Late Preterm have:

ωIncreased risk of cerebral palsy (RR 2.7)

ωIncreased risk mental retardation (RR 1.6)

ωIncreased risk schizophrenia and mental disorders (RR 1.6)

ω40% increased risk for medical disability that severely limits 
working capacity as an adult

Moster et al. Long-Term Medical and Social

Consequences of Preterm Birth. NEJM 2008; 359:262-73





Two part series on Late  Preterm Birth

·Late Preterm Birth: A Rising Trend

·Late Preterm Infants: Clinical Complications and Risk 

·CƻǳǊ ¦Ωǎ ƻŦ [ŀǘŜ tǊŜǘŜǊƳ .ƛǊǘƘΥ

ÅUnrecognized as premature

ÅUnderestimated for morbidity and mortality

ÅUnpredictable timing of presentation

ÅUnderstudied and under-researched population

WƻǊƎŜƴǎŜƴ !aΦ  bǳǊǎƛƴƎ ŦƻǊ ²ƻƳŜƴΩǎ IŜŀƭǘƘΣ !ǳƎκ{ŜǇ нллу



McIntire DD, Leveno KJ.  Obstet Gynecol 111(1):35-41, 2008

Conclusions: 

Late preterm births 

are common and 

associated with 

significant increased 

neonatal mortality and 

morbidity compared to 

births at 39 weeks.



AJOG 199 (4), 365, Oct 2008.



ωDespite potential limitations, the findings suggest that the 
obstetrical practices regarding delivery of the late 
preterm cohort between 34 0/7 and 36 6/7 weeks may 
need to be reexamined, with greater emphasis placed on 
the more conservative management of infants in this 
cohort. 

ωAlthough current guidelines do not recommend tocolysis
and administration of betamethasonebeyond 34 weeks 
gestation, the delivery of a 34 week neonate should not 
be considered routine or without significant neonatal 
risks.



Morbidity of Late Preterm Infants 
in Massachusetts 

ÅLate preterm infants: 22.2%vsTerm infants: 3%

ÅSample: Term (377,638), Late Preterm (26,170)

ÅMorbidity rates doubled for each gestational week earlier 
than 38 weeks

40 wks:    2.5%
39 wks:    2.6%
38 wks:    3.3%
37 wks:    5.9%
36 wks:  12.1%
35 wks:  25.6%
34 wks:  51.9%

Shapiro-Mendoza CK et al. Effect of late-preterm birth and maternal medical conditions on 

newborn morbidity risk. Pediatrics. 2008;121:e223ïe232



60,000 additional singleton preterm births

Preterm Birth Rates by Delivery Method
US, 1996 and 2004

Vaginal Cesarean section

1996 2004

Absolute 

difference 1996 2004

Absolute 

difference

Preterm 263,520 268,172 4,652 91,477 145,882 54,405

Total births 2,944,204 2,802,472 -141,732 722,756 1,071,082 348,326

Preterm 

birth rate

9.0% 9.6% 0.6% 12.7% 13.6% 0.9%



Study Links Cesareans With Births Before Term

ωPremature single births have been increasing in the US, 
mostly among infants delivered by  cesarean section
·researchers say someof the increase may be due to 

cesareans that are not medically necessary 

ωThe trend is worrisome because preterm births are at risk 
for breathing and feeding disorders, delayed brain 
development, other health problems and death. 

ωThe study of single births from 1996 to 2004 found an 
increase in premature deliveries, from 9.7% to 10.7%. 
·92% of those premature deliveries were by cesarean. 

·Ƴƻǎǘ ǿŜǊŜ άƭŀǘŜ ǇǊŜǘŜǊƳΣέ ōƻǊƴ оп ǘƻ ос ǿŜŜƪǎ

May 28, 2008 NY Times



Mortality Rates for Late Preterm Births
The Wall Street Journal, November 13, 2007

ωBabies born even 3 weeks before their due date are more likely 
to die in their first week of life compared with term infants

ω"late-preterm" infants account for the vast majority of early 
births, and are rising in number due, in part, to increased use of 
cesarean deliveries and labor induction, according to data from 
the NCHS

ωBabies born in the 34-36 week window, the mortality rate was     
6 times higher in the first week of life and 3 times higher in the 
first year than term babies 

ωThe research, on 27.2 million US births from 1995-2002, is the 
first to quantify death rates among late preterm infants

Tomasek KM et al. Differences in Mortality between Late-Preterm and Term Singleton 

Infants in the United States, 1995ï2002.  J Pediatr 2007;151:450-6.



Neonatal and Infant Death Rates for 
Singleton Births by Gestational Age

Reddy, et al, 2009 p < 0.001 for each week 34-38 compared with 39 weeks


