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Objectives and Aims for Linked Data
1. Examine the association between birth defects 

and pediatric cancers

2. Examine associations between maternal cancer 
and adverse outcomes in subsequent 
pregnancies

3. Examine maternal risk for cancer following birth 
of a child with an adverse outcome

4. Examine risk for pediatric cancer following 
pregnancy complications



Florida Birth Defects Registry
• Statewide surveillance registry created in 1998

• Passive case ascertainment methodology

• FBDR inclusion criteria
– Infant born alive
– Mother resident of Florida at time of child’s birth
– Birth defect covered by the FBDR

• includes major anomalies recommended by the                
National Birth Defects Prevention Network (NBDPN)

– Diagnosis prior to one year of age



Hospital Discharge Data
• All non-military hospitals collect information about 

each patient’s hospital stay and reported to AHCA as 
required under Florida statute chapter 408

• Inpatient, ambulatory, and emergency visits

• Databases contains information on age, sex, ethnicity, 
ICD-9-CM* diagnosis and procedure codes (up to 31 
codes), source of admission, principal payer, and 
discharge status of all hospitalized patients

• Component and total charges

* ICD-10-CM since 10/1/2015



Florida Cancer Data System
• Statewide, population-based cancer registry
• Created in 1978 by the FDOH in collaboration with the 

University of Miami’s Miller School of Medicine
• Under Florida Statutes, each hospital and outpatient 

facility in Florida must report to the FDOH each patient 
diagnosed and admitted for treatment of cancer

• FDCS is the largest population-based cancer incidence 
registry in the nation
– Over 4.5 million cancer records, 9.5 million discharge records, 

4.9 million mortality records, and 8 million claims records on 
patients seen at a reporting facility on or after January 1, 
1981
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Some Additional Linkage Features
• AHCA data are longitudinally linked

– Live births, child data linked from birth to end of 2014
– For mothers of live births

• Linked forward to end of 2014
• Linked backward to 1998

• Live births are maternally linked
– Live birth sibships enable study of outcomes in 

pregnancy subsequent to birth with adverse outcome or 
cancer diagnosis

– Live births for multiple gestation pregnancies are linked
• Death certificates for children are linked to birth 

certificates through 2014
• Death certificates for mothers are not presently linked, but 

this is a planned enhancement for the integrated database



Some Linkage Results



Vital Statistics and Hospital Discharge Linkage 
Results



Linkage of Birth Certificates with Cancer Data System

• Florida Cancer Data System (1981-2012):
• 4,651 Infants in FCDS linked to a Florida 

birth certificate (1998-2012)
• 14,728 mothers in FCDS linked to a Florida 

birth certificate (1998-2012)



Cancer Sites Among Birth Mothers



Pediatric Cancers Among Florida Births



Findings: Children with chromosomal anomalies 11.6 (95% CI 10.4-12.9) times more 
likely to be diagnosed with cancer, and children with non-chromosomal birth defects 2.5 
(2.4-2.6) times more likely to have a cancer diagnosis before age 18 than children with 
no birth defects.  Children with 4 or more birth defects were 5.9 (5.4-6.5) times more 
likely to have a cancer diagnosis compared to those with no birth defect.

72 specific birth defect-cancer patterns were analyzed, with many showing statistical 
associations.  Cancers most frequently associated with nonchromosomal defects 
included hepatoblastoma and neuroblastoma.



Research Opportunities
• Questions related to pediatric cancer

– Co-occurrence of birth defects and pediatric cancer
• Working on this in collaboration with Dr. Philip Lupo and 

colleagues (Baylor College of Medicine – R01 for GOBACK study 
involving several other states)

– Perinatal risk factors for pediatric cancer
• Questions related to cancers in women of 

reproductive age
– What are the birth outcomes for women who have 

undergone cancer treatment, or had specific cancer 
diagnoses, and then become pregnant?

– What are the risks for cancer subsequent to a 
pregnancy?



This study examined short-term risk of cardiovascular disease (CVD) among women 
experiencing maternal placental syndrome, preterm birth or small-for-gestational age 
birth.  
Women with any placental syndrome had 19% increased risk of CVD (HR 1.19, 95% CI 
1.07-1.32).  Those with more than one placental syndrome were are greater risk, and 
among those experiencing a placental syndrome whose pregnancy resulted in preterm or 
SGA birth, the risk of CVD increased to 1.45 (1.24-1.71).  
Health care-related costs in follow-up were 5-fold greater among women with a placental 
syndrome who then developed CVD.



Research Opportunities (continued)
• Women’s health care utilization subsequent to 

pregnancy
– Example: the ‘Pregnancy as a window’ paper by Cain et 

al (AJOG 2016)
• Antenatal hospitalization or emergency 

department use and pregnancy outcomes, or 
women’s health outcomes

• Severe maternal morbidity
– Demographic and reproductive health characteristics
– Association with adverse pregnancy outcomes
– Association with outcomes in subsequent pregnancy



Future Plans

• During fiscal year 2019-20 we hope to extend the 
linkages in the integrated data
– Link birth certificates and FBDR data through 2016 

births
– Link AHCA followup through end of calendar year 

2017
– Link FCDS data for women and children, to most 

current possible
– Link death certificates for individuals born 1998 or 

later, explore linkage of death certificates for women 
who gave birth 1998 or later



E-mail Address and Phone Number
 For additional information, suggestions, 

comments, and constructive criticism, and 
advice, please contact me at:

• rkirby@health.usf.edu
• 1-813-396-2347

mailto:rkirby@uab.edu
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