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Outline

• The problem of infant mortality 

• Tackling Infant Mortality: Maternal health, community 
health, and social determinants 
• CDC’s public health approach for impact through community-

based prevention efforts

• What can we do together to address infant mortality?





Persistent Racial Disparity in U.S. Infant 
Mortality Rate 1950-2007
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67%
33% Neonatal

Postneonatal

Timing of Infant Death

Neonatal (<28 days)
• 2/3 of all deaths

• Drivers: preterm, birth 
defects, maternal/ 
newborn health, risk-
appropriate care

• Moderately preventable 
given current knowledge

Postneonatal (28-364 days)
• 1/3 of all deaths

• Drivers: SIDS/SUID, injury, 
infection

• Highly preventable with 
current knowledge



The Contribution of Preterm Birth to 
Infant Mortality

Percent of Live Births and Infant Deaths by Weeks of Gestation, US, 2007
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The Contribution of SIDS/SUID to 
Infant Mortality

• About 4200 SUID cases/year
• Most frequently reported causes:

– SIDS (leading cause of postneonatal mortality)
– Unknown/undetermined cause (UNK)
– Accidental suffocation & strangulation in bed (ASSB)

• leading cause of infant injury mortality
• potentially preventable

• Less frequent reported causes:
– Infantcide/intentional suffocation, inborn errors of metabolism, 

cardiac channelopathies, infection

Shapiro-Medoza et al,  Pediatrics 2009, Kinney et al, NEJM,  2009 
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Tackling Infant Mortality

Maternal 
Health

Community
Health

Social 
Determinants



Social and Economic Policies

Neighborhoods and 
Communit ies

Social Relat ionships

Genetic/Const itut ional

Inst itut ions

Individual/
Populat ion 

Health

Living Condit ions

Individual Risk Factors

Pathophysiological 
Pathways

Social 
Determinants:  
The Circle of 
Influences

Kaplan, et  al. (2000). A Mult ilevel Framework  for 
Health  in Promoting Health. Washington, DC: 

Nat ional Academy Press
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Social Determinants :
The Circle of Influences on the 

Fetus/Infant



Declining Health of Women of Reproduct ive Age
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Causes of Pregnancy Related Deaths, U.S.
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http://www.mchlibrary.info/history/childrensbureau.html#pubs



Infant Health
• SUID Prevention

• Preterm Birth 
Prevention

Women’s Health
• Family Planning Methods, 

Services & Utilization
• Chronic Disease 

Prevention in Women of 
Reproductive Age

Pregnancy 
Health

• Maternal Mortality 
& Complications of 

Pregnancy            
• Teen Pregnancy                                        

Prevention

Science 
To 

Practice

CDC’s Division of Reproductive Health: 
Priority Areas



CDC’s National Center for Chronic Disease Prevention 
and Health Promotion: 

Action Areas
Public Health Infrastructure

• Surveillance
• Applied research
• Capacity building /workforce 

Healthy Communit ies
• Tobacco control
• Nutrition and physical activity
• Child and adolescent health
• Oral health
• Reproductive health

Healthy Care Environments
• Promote delivery of clinical preventive services
• Chronic disease management
• Healthy schools and work environments



Clinical Interventions

Long-lasting Protective 
interventions 

Changing the Context
To make individual’s default decisions healthier

Socio-economic Factors

Smallest impact

Largest impact

Frieden TR, Am J Public Health, 2009  

CDC’s Impact Pyramid:
Factors that Affect Health

Counseling & 
Education



Potential Prevention Strategies
• Improving Women’s Health

– Chronic conditions, obesity
– Smoking
– Preconception care

• Treatment of diabetes in pregnancy
• Long acting reversible contraception (birth spacing)
• Safe infant sleep,  injury prevention 
• New models of care (e.g.  Centering)
• Preventing non-indicated late preterm/early term births
• Perinatal Regionalization
• Health insurance , Employment



Safe sleep
counseling

Gestational diabetes 
treatment, Vaginal 

progesterone

No elective C/S,
Long Acting Reversible 

Contraceptives

Perinatal Regionalization
Tobacco Control Policies, Crib Recalls 

State FP Waivers

Health Insurance
Education,  Housing, Employment

Smallest impact

Largest impact

Illustration: Impact Pyramid for Infant 
Mortality Prevention



What can we do together?



Use Data to Address  Social Determinants

• Pregnancy Risk Assessment Monitoring System (PRAMS)
• Behavioral Risk  Factor Surveillance System (BRFSS)
• State Longitudinal Data Linkage 
• Perinatal Periods of Risk (PPOR)
• Maternal Mortality Surveillance System (PMSS)
• SUID Case Registry (CO, GA, MI, MN, NH, NJ, NM)
• Perinatal Collaboratives



• Clinical guidelines for contraception to:
• Prevent unintended pregnancy
• Provide adequate child spacing
• Provide effective, safe treatment for women with chronic medical 

conditions 
• Complement pre-conception, inter-conception care

CDC Medical Eligibility Criteria for Contraceptive Use, MMWR 2010

Improve Social Determinants in Women’s 
Health: Preventive Services





Improve Social Determinants in 
Communities

• Evaluation of state tobacco control policies, spending, 
and taxes on smoking before, during and after 
pregnancy and on birth outcomes  (PRAMS)

• Assessing Medicaid coverage of smoking 
cessation services

• Investigating causes of Sudden Unexpected Infant 
Death (SUID) to inform policy for safe infant sleep 
environments



Community Transformation Grants (CTG)

• $103 million awarded to 61 states and communities
• Emphasis on population groups experiencing 

greatest burden of chronic disease 
• Five priority areas: 

1. Tobacco-free living
2. Active Living and Healthy Eating
3. Evidence-based Quality Clinical and Other Preventive 

Services
4. Social and Emotional Wellness
5. Healthy and Safe Physical Environments

• $4.2 million for 7 national NGOs to support, 
disseminate, and amplify CTG strategies nationwide



Provision of Risk Appropriate Care:
“right place-right time”

• Meta-analysis of 30 years of data on perinatal 
regionalizat ion (104, 944 VLBW infants)

• Odds of death  at  non-level III facilit ies 
– VLBW (≤1500g) infants  (37 studies)

• OR 1.62  (95% CI 1.44-1.83)
– ELBW (≤1000g) infants (4 studies)

• OR 1.64  (95% CI 1.14-2.36)
– Very Preterm (≤32 weeks) infants  (4 studies)

• OR 1.55  (95% CI 1.21, 1.98)

Lasswell et al. JAMA 2010 

http://latimesblogs.latimes.com/photos/uncategorized/2009/01/28/premie1.jpg


Source Level Comparison Adjusted Odds 
Ratio (95% CI)

Favors Lower-
Level Hospital

Favors Level III 
Hospital PValue

Paneth et al, 
1982 II vs III 1.32 (1.08-1.62) .01

Gortmaker et al, 
1985 I and II vs III 1.30 (1.14-1.48) <.001

Sanderson et al, 
2000 II + vs III 1.23 (0.70-2.17) .48

Bode et al, 2001 II vs III 2.06 (1.82-2.33) <.001

Kamath et al, 
2008 I and II vs III 1.85 (2.31-1.22) <.001

Combined 
Estimate 1.56 (1.22-1.98) <.001

Adjusted Odds Ratio (95% CI) of
Neonatal or Predischarge Mortality

Case mix indicates adjustment for demographic and/or socioeconomic status variables; extensive indicates adjustment 
for case mix plus maternal/perinatal risk factors and infant illness severity. CI indicates confidence interval. Size of data
markers indicates size of study populat ion.

Adequate- & High-Quality Publications on Very Low-
Birth-Weight (VLBW) Infants

0.2 1.0 5.0

Adjustment for Confounding: Case Mix

Stratified by Level of Adjustment for Confounding (Cont’d on next slide)

Lasswell et al. JAMA 2010 



Source Level Comparison Adjusted Odds 
Ratio (95% CI)

Favors Lower-
Level Hospital

Favors Level III 
Hospital PValue

Verloove-
Vanhorick et al, 

1988
II vs III 1.90 (1.11-3.24) .02

Cifuentes et al, 
2002 II vs III 2.37 (1.67-3.40) <.001

Bacak et al, 
2005 I and II vs III 1.50 (1.11-2.02) .01

Howell et al, 
2008 I and II vs III/IV 1.23 (0.89-1.70) .21

Combined 
Estimate 1.66 (1.24-2.23) <.001

Overall: all 
adequate- and 

high-quality VLBW 
studies

1.60 (1.33-1.92) <.001

Adjusted Odds Ratio (95% CI) of
Neonatal or Predischarge Mortality

Case mix indicates adjustment for demographic and/or socioeconomic status variables; extensive indicates adjustment 
for case mix plus maternal/perinatal risk factors and infant illness severity. CI indicates confidence interval. Size of data
markers indicates size of study populat ion.

Adequate- & High-Quality Publications on Very Low-
Birth-Weight (VLBW) Infants

0.2 1.0 5.0

Adjustment for Confounding: Extensive

Stratified by Level of Adjustment for Confounding

Lasswell et al. JAMA 2010 



Adequate- & High-Quality Publications on 
Extremely Low-Birth-Weight Infants

Source Level Comparison Adjusted Odds 
Ratio (95% CI)

Favors Lower-
Level Hospital

Favors Level III 
Hospital PValue

Gortmaker et al, 
1985 II and II vs III 1.33 (1.08-1.72) .03

Sanderson et al, 
2000 II + vs III 1.78 (0.90-3.51) .01

Bode et al, 2001 II vs III 2.71 (2.32-3.18) <.001

Bacak et al, 
2005 I and II vs III 1.50 (1.11-2.02) .01

Kamath et al, 
2008 I and II vs III 1.85 (1.43-2.31) <.001

Overall 1.80 (1.31-2.46) <.001

Adjusted Odds Ratio (95% CI) of
Neonatal or Predischarge Mortality

CI indicates confidence interval. Size of data markers indicates size of study populat ion.

0.2 1.0 5.0

Lasswell et al. JAMA 2010 



Adequate- & High-Quality Publications on 
Very Preterm Infants

Source Level Comparison Adjusted Odds 
Ratio (95% CI)

Favors Lower-
Level Hospital

Favors Level III 
Hospital PValue

Lee et al, 2003 Outborn vs inborn 1.75 (1.14-2.68) .01

Johansson et al, 
2004 II vs III 1.41 (0.98-2.13) .10

Palmer et al, 
2005 Outborn vs inborn 1.00 (0.56-1.78) >.99

Overall 1.42 (1.06-1.88) .02

Adjusted Odds Ratio (95% CI) of
Neonatal or Predischarge Mortality

Size of data markers indicate size of study populat ion.
Inborn infants are those born in a level III hospital; outborn infants are those born in a lower-level hospital then 
transferred to a level III hospital.

0.2 1.0 5.0

Lasswell et al. JAMA 2010 



Provision of Risk Appropriate Care
• States regulate health care services and facilit ies

– License hospitals
– Promulgate State Health Plans/Regulations
– Approve facility expansion and construction
– Implement Title V programs 
– Pay for provision of care (e.g. ICUs, transport)

• Yet many states
– Have not met Healthy People/MCHB Performance 

Measure goal of 90% VLBW infants delivered in level III 
facilities

– Have differing performance measure definitions
– Do not monitor regionalized systems of care

Blackmon et al. J Perinatol 2009; Nowakowski et al,  MCHJ 2009



MCHB, Title V Information System, 2009

Percent of LVBW Infants Delivered in 
Level III NICUs



Summary
• The problem of infant mortality—

• Very preterm birth and SUID/SIDS represent the majority of US 
infant deaths and disparities in infant mortality

• Maternal health, community health, and social determinants 
matter to reduce infant deaths and disparities

• A public health framework for impact provides a practical 
approach for prevention of infant deaths

• Together with the current evidence, we can take important steps 
to reduce infant death NOW



Questions?
Centers for Disease Control and Prevention 

(770) 488-5200 (770)488-6450 (fax) 
drhinfo@cdc.gov

http://www.cdc.gov/reproductivehealth/

Optimal Reproduct ive Health for a Healthy Future

The findings and conclusions of this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.
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