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A Little History 
► June 12, 2013: EEP becomes aware of a concern that there are more 

stillbirths and infant deaths occurring in Vernal Utah. 
 

► March 20, 2014: TCHD contacts EEP with approval to conduct an 
investigation 

 
► May 7, 2014: EEP presents study plan to TCHD 

 
► May 14, 2014: TCHD requests EEP delay investigation until 2013 data is 

available. 
 

► October 14-15 2014: EEP received 2013 data 
 

► December 2014: Final analysis 
 

► March 2, 2015: Report submitted for certification 
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Data Acquisition 
Characterize Data & 
Generate Definitions 
• Risk strata 
• Adverse birth outcomes 
• Study and control areas 
• Temporal aggregate units 

Reference 
Data 

Data Quality Checks 
& Standardization 
• Recode data 
• Merge annual tables 
• Georeference 
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Risk Quantification 
• Rates 
• Risk Ratios 
• Temporal Trends 

Reporting Writing 
• Context 
• Methods 
• Results Interpretation 
• Public Health Actions 
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Some Terms 
► RISK: 

 Disease Risk: the probability of acquiring a disease (usually defined as 
a rate or risk ratio) 

 Environmental Risk: a function of (1) exposure and (2) hazard 
(usually defined as an reference dose) 

 Toxicological Risk: a function of (1) a dose and (2) an effect on the 
body (usually defined in terms of a dose-response plot) 

 
► INCIDENCE: the number of new cases occurring in a time period (a year) 

Just a fancy word for “count” 

 
► INCIDENCE RATE (or RATE): the number of new cases per time period 

occurring per a unit (i.e., 1,000) of the population 
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One Last Term 
► RISK RATIO (or INCIDENCE RATIO): A ratio created by comparing the 

study area incidence to a comparison area incidence. 
 
 
 
 
 The comparison population incidence (the “expected”) has been re-

proportioned to the same scale as the study population. 
 The “expected” risk is assumed to be the normal random occurrence of 

disease. 
 

 Interpretation 
► RR = 1: The risk in the study population and the comparison 

population are the same 
► RR > 1: The study population has more risk than expected 
► RR < 1: The study population has less risk than expected 

Expected
ObservedRR =
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Controls 
►Rate Ratio (RR) uses stratified state rate that 

has been proportioned to mimic the study 
area population (“standardized”). 
 

►The strata controlled for: 
 Mother’s age 
 Mother’s weight 
 Mother’s race / ethnicity 
 Mother’s access to health care 
 Mother’s health status 
 Maternal use of tobacco, drugs and alcohol 
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State Perspective 
Statistics-Centric 

1.0 
Normal Line 

Not A Concern Concern 

Confidence 
Limits Include 
Normal (1.0) 

Confidence 
Limits Above 
Normal (1.0) 

State’s 
Problem 
Areas 

Image from IBIS-PH 
1989-2006 
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Local Perspective 
observation focused 

1.0 
Normal Line 

We were 
really good, 

now were not 
so good. 

What 
happened? 
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Low Birth Weight 
Statistically Elevated Rate 
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Premature Birth 
Statistically Elevated Rate 
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Small-for-Gestational-Age 
Statistically Elevated Rate 

Power > 80% 
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Infant Mortality 
Statistically Elevated Rate 

Power > 80% All above the “normal” line 
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Diagnostic cause of infant 
mortality 

►58% due to a developmental or genetic defect 
at time of birth 
 

►22% due to a complication and injuries that 
occurred at birth 
 

►11% resulted from an injury (physical & 
chemical) 
 

►9% resulted from an infectious disease 
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Stillbirths 
Statistically Reduced Rates 

All below the “normal” line 

We were 
really good. 

What’s 
happening 

here? 

RR = 0.64 
N = 8 

RR = 1.23 
N = 13 
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Diagnostic cause of stillbirth 
► 74% due to a complication at the time of birth 

involving the cord or placenta 
 

► 12% due to developmental anomalies 
 

► 7% were attributed to a pre-existing maternal health 
condition (i.e., diabetes) 
 

► 3% resulted from either Edward’s or Patau’s syndrome 
(types of trisomy).  
 

► 2% was a result of Rh-factor sensitivity 
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Birth Defects 

►Separate report by Utah Birth Defects Network 
 All birth defects combined 
 Congenital heart defect 
 Oral facial clefts 
 Genitourinary defects 
 Gastrointestinal defects 
 Limb defects 
 Chromosomal birth defects 

►No significant findings 
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Conclusion 
► State perspective:  
 Past problem with SGA births 

►Not persistent to the present time 
 No concern for other kinds of ABO 

 
► Local perspective: 
 Infant deaths rates are consistently non-statistically 

higher than corresponding state rates 
 Stillbirths rates rose from consistently below the state 

rates to above the state rate for the 2012-2013 
analytical period. 

 This finding confirms the initial observation of more 
infant deaths and stillbirths than would be expected 
recently. 
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Some points 

►Statistical reviews can not attribute risk to any 
causal factor. 

►The most important causal factors (discovered 
in the literature review) are 
 Socio-economic factors, particularly access to 

health care 
 Maternal age, race, and ethnicity 
 Parity 
 Maternal health status during pregnancy 
 Maternal lifestyle before and during pregnancy 
 Inherited (genetic) risks 
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Some follow-up options 

► We hope this report is empowering for further investigation 
 Request EEP conduct a follow-up statistical review in 2  

years 
 Request UDOH Maternal and Infant Health Program 

conduct a review of infant mortalities and local 
programs 

 Seek resources for a case/cohort investigation to 
establish causality 
 

► Make available to mothers the list of services in Table 7 
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Your Turn! 
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